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TEL    ADDRESS:    "LOCO.    LEEDS. 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD., 


greatly  improved  Construction,  for  Main  or  Branch   Railways,  Contractors. 
Pi  ices,  Photographs,  and  full  S| 


SOLE  MAKERS  OF  THE  " RODGERS '  PULLEYS  (Registered). 

Wrought    Iron   throughout,    Rim.  Arms,   and    Boss. 

ALSO    "  ETCHELLS' "    NON-DRIP    BEARINGS.    SHAFTING,    AND    ACCESSORIES. 


u 


SIROCCO 


II    PROPELLER 
TYPE 


FANS 


ELECTRIC    or    BELT^DRIVEN. 

Greater   Volumetric   Capacity  and    Higher    Plechanical 

Efficiency    than   an\    other   Fan   designed   tor  similar 

\«ork. 


HIGHEST    AWARD.    GRAND    PRIZE, 
ST      LOUIS     EXPOSITION,     1904. 


DAVIDSON  &  CO.,  Ltd.,  ==  BELFAST. 


BRANCHES : 

I  1,  \  11  l. in. i    Slri-i-t.   Westml  3T,  Corporation   Street,  115.  Hope  Street, 

LONDON.  MANCHESTER.  GLASGOW. 

Si.lr     Hrurr%*ntotiT"    fOf    thr   (..nllnrnt    of    F.uro[«  ;- 

WHITE.   CHILD.    <      I''   NEY.    Ltd.,  62  and    63,   Queen    Street.    LONDON.    E.C. 
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Mr.  C.  H.  HUGHES,  M.I.Mech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 

Telephone  No.:  5754  Bank.  Write  for  particulars. 


ED.  BRAND, 


MECHANICAL    ENGINEER 

35,  SHAKESPEARE   STREET 

MANCHESTER. 


Modern  Wire=WorKing    Machinery, 

Such  as  for  Rolling,  Drawing,  Weaving,  Netting,  Forming. 

Automatic  Straightening  and  Cutting.  Cabling,  Testing,  &c. 

Inquiries  Solicited.  Teleg.  Address  :  "  Filieres,  Manchester." 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH    ROAD,   LONDON,   S.E. 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  extent  of  4.700,000 h.p., 

generating  steam  for  all  purposes,  and  lired  with  all  kinds  of  fuel. 

Sec  our  Advertisement  appealing  Januaty  10th,  pagers. 

HEAD    OFFICES— Oriel    House,    Farrlngdon    Street,    LONDON,    E.C. 

WORKS— Renfrew.  SCOTLAND. 


~ 


UORTUNESw 

IREEgS?ERAND  MACHINERY 

lYI.     GLOVER     &    CO.,     Patentees,     LEEDS. 


CHE  AR     ROW  E  R. 

SMITH'S 

Backus  Water  Motors 

1,16  to  10  H.P. 

Will  drive  any  class  of  Machinery,  and 
work  on  15  lb.  pressure. 

ERIC  S.  A.  SMITH,  engineer, 


PAGE    6    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 
of  the  Institute  of  Civil  Engineers  has  had  .,  laige  experience  as  a ?Pr\cli«^l 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  mos 
intricate    mechanical    problems    successfully.       Wrile   hr    Handbook   of 

Information   Free. 

28,  NEW  BRIDGE  STREET,  LONDON   EC 

And  14,  St.  Ann's  Square,  Manchester  " 


THE 

McINNES-DOBBlE" 
INDICATORS. 

In  Two  types  :  External  and 

Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all     speeds     and     pressures. 

Special  Indicators  for  Gas,  Winding. 

and  Ammonia  Engines,  and  for 

Motor-Cars. 

DOBBIE    McINNEs7lIMITED, 

45.  BOTHWELL  ST..  GLASGOW 


WALTER  SCOTT,  Ltd 


LEEDS  STEEL 
WORKS,  LEEDS 
ENCLAND. 


Rolled   Steel   Joists,    Channels,    etc. 

Id  Steel   Blooms,   Bilhts,  Slabs.   Tinbars,   Rounds  and   Fiats 

Speciality:   TRAM  RAILS. 


Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 

Sectional 

VERTICAL  STEAM  BOILERS 

Apply  for  Catalogue, 


UNICA    SILENT  GEARS 

Equal  in    STRENGTH  to,  and    MORE   DURABLE   than 

Cast   Iron,  Gun    Metal,  or    Rawhide. 

NO  SIDE   PLATES   OR  BUSHES!        UNAFFECTED  BY  OIL' 

Have  stood  test  of  four  years 

J.    B.    HAMILTON   &   CO., 

••  verdamplorTondon.         •  45.    Cannon   St.,    LONDON. 


W.  R.  RENSHAW  &  Co.,  Ltd., 

Manufacturers  of  RAILWAY  CARRIAGES,   WAGONS, 
WHEELS  &  AXLES,  and  all  classes  of  RAILWA  Y  IRONWORK 

RAILWAY    WAGONS    FOR    HIRE. 

PH03NIX  WORKS,  STOKE-ON-TRENT. 
London  Office     46,  KING  WILLIAM  STREET,  E.C, 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
.  .  of  our  .  . 


TIME  RECORDERS 

RECORDERS.  see  our  whole  page  Ad.  on  Jan.  20th  .^^^^^MHMBHMV 

RECORDERS,  LTD.,  171,  Queen  Victoria  Street,  LONDON,  E.C. 
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Contracts 


1'KBAN  DISTRICT  "1-    ERITH. 
TRAMWAYS 

The  Erilh  Urban  District  Council  invite 

TKXDERS  FOR:— 
Contract  No.  5. 
OVERHEAD  LINE  EQUIPMENT,  POLES.  &c. 

CONTRACT   No.   6. 

UNDERGROUND  FEEDER  CABLES.  BONliS    &c. 
Contract  No.  7. 
ROTARY  CONVERTERS,  TRANSFORMERS  .aid  MOTOR 
BOOSTER. 
Contract  No.  8. 
MUX    HIGH    and    LOW  TKNMON    SWITCHBOARDS.    LADLE 
CONNECTIONS,  &c. 
-  of  specifications  with  for  us  of  Tender,   general  conditions. 
&c,  may  be  obtained  from  the  undersigned,  on  depositing  the  sum  of 
ich  sum  will  be  returned  on  receipt  of  a  bona  fide  Tender. 
"Plans  and  speculations  may  be  seen  at,  but  not  obtained  from,  the 
Mt->is    HawtaYNB  AND  Zeden,  of  9,  Queen  Street  Place, 
London,  EC,  the  Consulting  Engineers  to  the  Council. 

The  contract  will  provide  that  the  Contractor  shall  pay  not  less  than 
the  standard  rates  of  wages,  and  observe  the  conditions  of  labour 
customary  in  the  district  where  the  work  is  executed. 

Persons  tendering  are  at  liberty  to  Tender  for  either  or  all  of  the 
contracts,  but  not  for  part  oniv  of  one  contract. 

Tenders,  sealed  and  marked  "Tramways  Contract  No Tender." 

to  be  addressed  to  the  undersigned,  and  delivered  at  or  before  Twelve 
0  .in  Monday,  the  9th  day  of  January,  1905. 
Dated  this  t,th  day  01  December.  1904. 

CHARLES  H.   FRY. 

Clerk  of  the  Coum   I 
District  Council  Offices,  Erith,  Kent. 

OARD  OF  PUBLIC  WORKS.— NOTICE 

TO  CONTRACTORS. 

scaled  TENDERS,  addressed   to  the  undersigned,  will  be  received 
up  to,  but  not  later  than,  Ten  o'clock  a.m.  on  the  nth  davof  February, 
loot;,  for   EXECUTIXG    certain    WORKS  at  Dnwnies  Bay,   County 
.!,:.  :     An  EXTENSION  of  the  existing  PIER,   DREDGING. 
ROCK  EXCAVATION,  &c,  according  to  the  plans  to  be  seen  at  the 
id  Station.  Mulroy,  Larganreagh,  Letterkenny,  Caunty  Done- 
at   this  Office,  where  the  speciucation,  schedule,  form  of 
.  ,tnd  piinted  to  m  oi  Tender  can  be  had. 
The  Boird  will  not  be  bound  to  accept  the  lowest  or  any  Tender. 
Bv  order. 


BOROUGH    OF    SWINDOX.— ELECTRI- 
citv  AND  TRAMWAYS  DEPARTMENT. 
LANCASHIRE  BOILER.  &c. 
The  Corporation  of  Swindon  invite  TENDERS  for   the   SUPPLY 
and  ERECTION   of  ONE  30ft.  by  X  it.   LANCASHIRE    BOILER, 
with  downtake  superheater,  steam,  exhaust,  and  feed  piping    u 

Copies  of  the  general  conditions,  specification,  and  forms  of  Tender 
maybe  obtained  on  application  to  the  Engineer  and  Manager.  Mr. 
].  G.  Griffin.  A.M. I.E. E.,  Electricity  Works,  Swindon,  on  payment 
«i  a  deposit  of  One  Guinea  for  each  copy,  which  will  be  returned  on 
receipt  of  a  bona  fide  Tender. 
Kxtra  cpies  may  be  obtained  at  5s.  each. 

The  firm  whose  Tender  is  accepted  will  be  required  to  find  two 
responsible  sureties,  and  to  enter  into  a  contract  to  be  prepared  by  and 
to  contain  such  cUuses  as  the  Town  Clerk  may  deem  necessary. 

Tenders  on  the  prescribed  form,  and  accompanied  by  the  specifica- 
tion and  general  conditions  intact,  and  endorsed  "Tender  for  Lanca- 
shire Boiler,"  to  be  delivered  to  the  undersigned  before  10  a.m.  on 
Tuesday,  January  the  24th  next. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowtst  or  any 
Tender. 

By  order, 
Town  Hall,  Swindon,  ROBERT  HILTON. 

December  23rd,  1904.  Town  Clerk. 

JOHANNESBURG    MUNICIPAL    TRAMWAYS. 

The  Council  is  prepared  to  receive 

TENDERS  FOR  :— 
VIGNOLES  RAILS. 
FISHPLATES. 

ANGLE  STEEL  GUARD  RAILS,    BOLTS,   NUTS,  COACH 

SCREWS  and  DOG  SPIKES. 

General  conditions,  specifications,  and  forms  of  Tender  are  now 

i  the  Town  Clerk  of  Johannesburg.     They 

may  be  seen  on  and  after  Friday,  Decemb  r  30th.  at  the  Offices  of  the 

-  Consulting   Engineers,   Messrs.    Mokdky   and   Dawbarx, 

*2  Victoria  Street,  Westminster.  S.W.  and  may  be  obtained  from 
them  on  payment  of  Five  Guineas,  which  will  be  returned  on  receipt 
of  -.  fwifci  /Srfe  Tender. 

Tenders  are  to  he  addressed  to  Messrs.  MORDEY  \xi>  DAWBAKN, 
82,  Victoria  Street,  Westminster,  S.W.,  and  must  reach  them  not  later 
than  Noon  on  Thursday,  January  20th,  n.05. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  is  not  responsible  for  the  cost  of  Tendering. 

R.  FEETHAM,  Town  Clerk. 


BOROUGH    OF    DOVER.— LIGHT   RAIL- 
WAY. 

The  Town  Council  invite  TENDERS  for  the  CONSTRUCTION  of 
about  1}  MILES  of  DOUBLE  LINE  of  LIGHT  RAILWAY  to  River, 
commencing  bv  a  junction  with  the  Dover  Corporation  Tramways  at 
Buckland.  including  the  SUPPLYING  and  LAYING  of  STEEL 
GIRDER     RAILS.    FISH-PLATES,   TIE    BARS.    &c.,   GUERNSEY 

GRANITE   SETTS,  and  JARRAH    W 1'UI.VG    BLOCKS  on  a 

bed  of  Cement  Concrete:  also  CREOSOTED  DEAL  SLEEPERS 
&c,  STEEL  POLES,  and  OVERHEAD  EQUIPMEN1  COPPER 
BONDS.  &c.  in  One  Contract. 

A  form  of  Tender,  specification,  and  bill  of  quantities,  may  be 
obtained  on  payment  of  Five  Guineas  (returnable  on  receipt  of  a  bona 
fide  Tender  it  the  Tender  is  not  accepted!  and  conditions  and  plans 
inspected  at  the  Office  of  the  Borough  Engineei     Ma  Dieu   House. 

Dover,  on  and  after  January  3rd,  1005,  during  ofiiee  hours. 

Tenders,  endorsed  "  Tender  for  Light  Railway,"  to  be  sent  to  me  on 
or  before  noon  on  Monday,  the  16th  January,  1905. 

The  Council  do  not  bind  themselves  to'  accept  the  lowest  or  any 
Tender. 

WOLLASTON    KNOCKER, 

Town  Clerk. 

Town  Clerk's  Office,  Castle  Hill  House, 
Dover,  December  26th,  ioca. 


APPOINTMENTS     OPEN. 


MARTELL  SCHOLARSHIP  IX  NAVAL 
ARCHITECTURE. 

A  SCHOLARSHIP  of  the  annual  value  of  450,  and  subject  to  certain 
conditions,  tenable  forthree  years,  will  be  OFFERED  for  COMPETI- 
TION" by  the  Institution  of  Naval  Architects. 

Candidates  must  n  t  be  less  than  18  or  more  than  21  years  of  age  on 
March  1st,  1905,  and  must  at  that  date  have  been  continuously  em- 
ployed for  two  years  upon  naval  architecture  or  marine  engineering. 

Further  particulars  may  be  obtained  from  the  Secretary  of  the 
Institution  of  Naval  Architects,  5,  Adelphi  Terrace,  London,  W.C 
(envelopes  to  be  marked  "  Martell  Scholarship  "). 

Applications  must  be  sent  in  by  February  ist,  1905. 

BURNHAM  URBAN  DISTRICT  COUNCIL 
(SOMERSET). 
APPOINTMENT    OF    DISTRICT    SURVEYOR,    INSPECTOR    OF 
NUISANCES,  AND  WATERWORKS  MANAGER. 

The  above  Council  will,  at  a  meeting  to  be  held  on  Monday,  the  16th 
davof  January,  iqo>,  be  prepared  to  consider  APPLICATIONS  from 
PERSONS  DESIROUS  of  FILLING  the  above  OFFICES. 

The   salaries   will  be  as    follows,  viz. :    District  Surveyor, 
annum;    Waterworks     Manager,    £10     per    annum;     Inspector    ot 
Nuisam  es,  £60  per  annum. 

The  person  appointed  to  hold  the  three  offices. 

The  appointment  of  Inspector  of  Nuisances  will  be  subject  to  confir- 
lii.iIi  in  by  the  Local  Government  Board. 

The  duties  of  tne  offices  will  be  those  prescribed  by  the  Public 
Health  Acts,  the  regulations  of  the  Local  Government  Board,  and  the 
By-laws  now  or  hereafter  lo  be  in  force  and  adopted  by  the  Urban 
Council,  and  will  commence  at  Lady  Day  next. 

The  pei  son  appointed  will  be  required  to  reside  in  the  district,  and 
to  give  the  whole  of  his  time  to  his  duties. 

Sealed  applications  in  candidate's  own  handwriting,  stating  age  and 
present  and  previous  occupations,  with  recent  testimonials  as  to 
character  and  competency,  not  more  than  three  in  number,  must  be 
sent  tome  on  or  before  Saturday,  the  nth  day  January  next. 

The  Council  do  not  bind  themselves  to  appoint  any  applicant. 

Candidates  who  may  be  selected  to  attend  the  Council  on  the  day  of 
appointment  will  receive  due  notice. 

Canvassing  will  disqualify  a  candidate. 
By  order, 

D.  S.  WATSON, 

Clerk  to  the  Council. 


THE       VICTORIA      UNIVERSITY      OF 
MANCHESTER. 
The    Council    desires  to  proceed  to  the    APPOINTMENT    oi    a 
PROFESSOR  of  ENGINEERING. 

The    Professor    will    be    responsible    for    the    (.:L 
Engineering  Department,  and  will  have  the  direction    of  the    En- 
gineering Laboratory 
He  may  take  a  consulting  practice  under  specified  conditions. 
His  stipend  will  be  composed  of  a  fixed  -  tlarj   am    . 
fees,  and  the  Council  guarantee  that  the  total  income  will  :: 
1    ,  1  per  annum  during  the  first  three  years. 

.  led  statement  "i  the  conditions  ot   appointment 
obtained  from  the  Registrar. 
Applications,  v,  rid  such  testimonia 

n  .Hid  be  sent  on  or 

before  February  15th  to  the  Registrar. 
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BUYERS'    DIRECTORY. 

KOTB.— Ihe  disfla}   advertisements  oj  the  firms  mentioned  under  each  heading  tan  be  lound  tcadil)  t»   reference  to  the 

Alphabetical  index  to  Advertisers  on  paces  23  an 
In  order  to  assure /air  treatment  It  advertisers,  each  firm  is  indexed  under  its  UaJinn  speciality  only. 
Advertisers  who  prefer,  however,  lo  be  enleicd  under  two  or  more  different  sections  can  do  so  l>v  an  annual  pa; 
lor  each  additional  section. 


Artesian  Well     Machinery. 

John  Z.  Thum.  Patricroit.  Manchester. 

Belting. 

I 
.  lall,  Ltd..  West  dove.  Halifax. 
1  urgh. 
,  ,  Ltd..  10,  West  Mosley  Street,  Manchester. 

Boilers. 

Clayton  Son  &  Co.,  Ltd.,  I. teds  City  Boiler  Works,  Leeds. 

.'.ham. 
John  Thompson,  Wolverh 

Boilers  iWater  tube  . 

Oriel  House,  Farringdon  Street    London, 
E.C. 
Cochrar.  &  Co.  (Annan)    Ltd.,  Annan,  Scotland. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Pcriam.  Ltd.,  Floodgate  Slice!  Works,  Birmingham. 
Tlii  Ltd..  Derby. 

Books. 

in,  E.C. 
ind,  W.C. 
,  New  Zealand. 
Strand,  W.C. 

Cables. 

St.  Helen's  »  "*«■ 

Case-Hardening  Compounds. 

Catalogues,  Printing,  &c 
Ltd.,  Weymoul 

1    1 

\  \,  v.  St- eel  Squari 

Chucks. 

,   ,  i 

Cisterns,  Tanks,   &c. 

p.  A.  I  Co.,  1  reet,  I  gti  nn. 

Clutches  iFriction). 

David  E      .  Ironworks,  Rochdale,  Lancashire. 

II    1    11  tershlre. 

Colliery  Plants. 

■ 

Condensing  Plant. 

I 

«'C 

Condensed  Water  Purifiers. 
Consulting  Engineers. 

Continental  Railway  Arrangements. 

South   I 

Conveying  and  Elevating  Machinery. 
s 
Browi  1 

Coverings  I  Boiler  > 

Cranes,  Travellers,  Winches,  etc. 

Thon   . 


Cranks. 

aarke  s  Crank  &  Forge  Co.   Ltd.,  Lincoln,  England. 

Cutters  (Milling  . 
E.  G.  Wrigley  ,\  Co.,  Ltd  ingham. 

Destructors. 

1  .      .  !  ■  ,  :  eeds. 

Dredges  and  Excavators. 

Delano  i. ear  Antwerp. 

Ltd.,  Old  Foundry,  Hum 

Economizers. 
E.  Green  KSon   Ltd.,  M  inchester. 

Ejectors  I  Pneumatic  . 

Hugh)  Vi  1    indon,  S  W 

Electrical  Apparatus. 
AUgemi  lin,  Germany. 

J  !i 

Bruce  I  Ltd.,  Edinburgh. 

.  Ting  Co.,  Ltd.,  \ 
Road    1 
Crompton  &  Co..  Ltd..  Arc  Works.  Chelm 
Crypto    Electr. 

Greenwood  i  Bailey,  Ltd..  Albion  Works,  Leeds. 

India  Rubbei    Gutta  Percha,  and  Telegraph  Works  Co 

Mai  her  &  Piatt,  Ltd..Sal(ord  lr..n  Works,  Manchester. 

Matthews  5  Yates.  Ltd.,  Swiuton,  Manchester. 
M  ,  rmany. 

Nalder  I  1  11,  tJ-  Queen  Strei 

Newton  Brothers,  Full  Street.  Derby. 

,  Dynamo  Manufacturing  Co  .  Bradford,  J 
Prcm 

! 
Slurtevant    Engineering    Co.,    Ltd.,    ir 

Turner,  Allien  1  ton,  Manchester. 

B  Wi 

Engines  (Electric  Lighting  . 
J.  ,\;  H.  Mi  Laien,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive  . 

adc  1  hi ..  Pa.,  : 

■  eds.  England. 

Engines  (Stationary). 

,  London 

I 

I  Co..  1  London,  S.W. 

Engines  (Traction'. 

■ 

Engravers. 

Exhaust  Steam  Oil  Separators. 

Fans,  Blowers. 

S 

Belfast, 

ringdon  Avenue,  London. 

c»ter. 

Fire   Bricks. 

1  i    i.don.  E 

,  Stourbridge. 
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Wire  Ropeways 


RESULT  OF  A  TEST 

OF    ONE    OF 

P  STEEL 


BULLIVANTS 


WIRE 


ROPES 


AFTER    WORKING    31   YEARS. 


This  rope  WHEN  NEW  measured  5{  in.  circ.  and  took  a  breaking  strain 
of  104  TONS.  SAME  ROPE  (STILL  IN  USE)  after  working  continuously 
for  3|  YEARS  hauling  heavy  trains  up  an  incline  of  I  in  12,  during 
which  time  it  ran  58,000  MILES,  and  had  reduced  in  size  to  4^  in.  circ, 
WHEN  TESTED  took  a  breaking  strain  of  85  TONS   17   CWT. 


WIRE  ROPES  FOR  CRANES,  LIFTS,  HOISTS,  DERRICKS,  AND  ALL  PURPOSES. 


BULLIVANT  &  CO.,  LTD., 


orr.cE:  72    Wark  Lane,  London 


Millwall,  E. 
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Buyers'    Directory— {Continued). 

Firewood  Machinery. 

.    t  Co    Patentees  and  Saw  Mill  Engine* 

Fountain  Pens. 

Maine,  Todd  &  Bard,  '..:.  Cheapsidc,  London.  E.C. 

Forging  (Drop'  Plants. 

Forgings  (Drop1. 
j   11.  Will  aim  1 

Furnaces. 

Deight.  I     le  Ik  Tube  Company.  Vulcan    Works,  Pcppc 

Leeds. 
Leeds  Force  Co.,  Ltd..  Leeds. 
\V.  1  Manchester. 

Gas  Producers. 

W.  F.  M  :  inchesler. 

5.W, 

Gauges. 
Gears. 

Gold  Dredging  Plant. 

1 

Gauge  Glasses. 

Hammers  (Steam  . 

ure.h. 

Hoisting  Machinery. 

Hori;ontal  Boring  Machines. 

Iremaking  ana  Relrigerating  Machinery. 
Indicators. 

Iron  and  Steel. 

i  meld. 

Had 

Leeds,  England. 

I 

- 

Ironwork   (Constructional 
Ironwork   (Galvanised  . 
Jointing  Materials. 
Lathes. 


Laundry  Machinery. 

1 

Lifts. 


Lubricants. 
Blumann  ,t-  stern,  Ltd.,  Plough  Bridge.  Deptford.  London.  S.E. 
Reliano  •   Co..  The,  19  &  30,  Water  Lane.  Great  Tower 

street,  London 
Matt!.,.  Hardman  Street  Ol  "       hester. 

Machine  Tools. 
George  Addv  &  Co.,  Waverley  Works,  Sheffield. 
Bateui    1  1   10I  Co.,  Hunslct.  Leeds. 

Hv.  Berry  .v  C>..  Ltd.,  Leeds. 

Bertrams.  Ltd.,  St.  (Catherine's  Works.  Sciennes.  Kdinburgh. 
Bradbury  .n.  Co..  Ltd.,  Wellington  Works,  Oldham. 
Breuer,  Schu  Ltd.,    Kallc,  near    Cologneon-Rhine 

many). 
Britannia  Engineering  Co  .  I  1,1 ,  Colchestei   hngland. 
C.  w.   Burton  <  .  ludgate  Square,  Ludgate 

Hill,  London   ■ 
Chas  CI  ''  Street.  London.  E.C. 

Cunline  ft  On..  Ltd  .  Brougbton  Ironworks,  Manchester. 
1 

■cet. London,  E.C. 
John  Lang  &  Sons  Johnstone,  n       '• 
Luke  &  Spencer.  Ltd.,  Broadheath,  Manchester. 

on-Tyue. 
NUes-Bcmi       1  i3-«5.  Victoria  Street,  Lon 

8  Lund  Ltd.,  Felling-on-Tyne. 
Northern  Engineering  Co..  Ii/w,  Ltd.,  Kinc;  Cross,  near  Halifax. 
j   Parkinson  &S  I        rorks  Shipley,  Yorkshire 

Pratt  .*.  Wbitnev  I      .  .• ;  .-5.  Victoria  Street  London, S.W. 

Rice  SCo  Leeds,  Enpland. 

Win.  Ryd« 

Halifax. 

John 

Taylor  and    Ch  '  ent    Foundry.    Constitution     Hill, 

Blrml 
11   W  Ward  4  Co    Lionel  Street,  Birmingham. 
T.  W,  Ward,  Albion  W,,iks.  Sheffield. 
West  Hydraulic  Engineering  Co-  2!,  College  Hill.  Lond  : 
Whitman  ft   Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

Charles  Winn  ■  Birmingham. 

Metals. 

Magnolia    intl-Frictlon 

■ 

Metals  (Perforated). 

w.  1. . 

Mining  Machinery. 

■ 

I 

Office  Appliances. 

I 

■ 

Tilan  B4l 
Stctf 

Otis,  &c. 

H 

Packing. 

- 

- 


Paint     Metallic  . 

Paper. 

- 

Patent  Agents. 
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Boilers 


COCHRAN 

BOIL 


PATENT 

VERTICAL 

MULTITUBULAR 


s 


SAVE  25 

Easily    Cleaned. 


IN  FUEL. 

Easily    Erected. 


Delivery   from    Stock. 

In  Units  from 

10™  150 

I.H.P. 


IN   BATTERIES 

up   to 

ANY  POWER. 


(  COCHRAN  &  Co., 

ANNAN,    LTD. 

Hi  i  d  Works  : 

%     Annan,    SCOTLAND. 


London  Offic  i   : 
Sanctuary  House,  Tothill  Street, 
WESTMINSTER,  S.W. 


^   1 

m 

m 

« 

■ 

wi  1 

M 

,^      'T 

m 

i 

* 


* 
* 


* 
* 
* 
* 
* 


* 
* 
* 
* 
* 
* 
* 


* 


* 
* 


a? 
a- 


Telegrams  : 
MULTITUBE,  ANNAN."      "MULTITUBE.  LONDON. 


rH 


giiHJ3«i83jiiij:«:iiiKi;a?3ta^3^ 
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Buyers'    Directory — [Continued),     stampings. 

J  *  x  Thos   Smith 


Photo  Copying  Frames. 

I    lUMen  &  Co..  8,  Albert  Square.  Manchester. 
B,  J.  Hall  ■■'■  I  street,  Li  adi  a  S.W, 

Photographers. 

Booker  8  '     <  '  xvc 

Elliott  &  ]  I  -Jon.  W. 

Photographic  Apparatus. 

M..i  on  &  C    .  Ltd.,  22,  »3,  Soh  I  ■■  W. 

Pinch  Bars. 

1 

1  avemi       London,  E.C. 

Pistons. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Porcelain. 
Gustar  Richtcr.  CharIottcnbur|  many. 

Presses  (Hydraulic  . 

Greei 

.  23-35,  Victoria  Street,  Londi  d.S.W. 

Publishers. 
Crosby  1. oct.v  irt.  London.  E.C. 

Charlr    i.uimi  ,\  L...    Ltd.,  Exeter  Street,  Strand,  London  W.C 

d,  W.C. 
New  Z  Wellington,  New  Zealand. 

Pulleys. 


■ 


Pumps  and  Pumping  Machinery. 
.Blake   •  I'd.,  I53i  Queen  Vicloii; 

I  I 

1         le    Mrcct.  Bradford. 

S.E. 
1  !  don,  E.C. 

I    I'    it 

rUtnorn   Dave)  8  '  1  I     gland. 

I'oaiiitc  Rotary  Pumps.  Ltd..  -'3.  Northumberland  [A vent  1 

W  ( 
Tang;  '  •     Birmingham. 

Radial  Drilling  Machines. 

Halifax. 

; I<  n,  S  W 

Northi  Halifax. 

Rails. 
Win.  Firth,  Ltd  .  Leeds. 

Railway  Wagons. 

1 

Riveted  Work. 
I    A   1 

Rool  Glazing. 


Roots. 

1 

Ropeways  (Aerial). 
Scientific  Instruments. 


I  has  Smiths  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Sons  of  Saltley,  Ltd..  Birmingham. 

Stamps  (Rubber). 

Stamp  Co..  I  &   2.  Holborn  Buildings.  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 
Edward  Pryor  ic  Son,  68,  West  Street,  Sheffield, 

Steam  Traps. 

British  Steam  Specialties.  Ltd..  Fleet  Street,  Leicester. 
Lancaster  it  Tongc.  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

rhon  1  I  ■  1..  I  ondon,  W. 

Yorkshire  Patent  Steam  wagon  Co    Pe         1      d,  Hunslet  Leeds 

Steel  Tools. 
Sam]  Buckley,  St.  Paul's  Square,  Birmingham. 
Pratl  .\  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

1,.      .     .-.  Co.,  Ltd.,  Bolton,  Lanes. 
mi  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 

\  1  icandci  Street,  Leicester. 

Superheaters. 
A   Bolton  fi  Co.,  a.o,  Deansgate,  Manchester. 

Time  Recorders. 

ird    Bros.,  10,    St.     >  eacent,    Liverpool,    and    100c. 

yueen  Victoria  Street.  London,  E.C. 
International   Time    Recording    Co.,    171,  Victoria  street. 

London.  E.C. 

Tubes. 

Boiler  Tubes,  1  -.V. 

Thomas  Plggott  S  Co.,  Ltd.,  Spring  Hill,  Birmingham, 
1.,  Birmingham. 

Turbines. 

G   Gllkes  S  Co.,  Ltd..  Kendal. 

I  •  cds. 
t .  Loudon,  E.C. 

Typewriters. 

Fisher  Co.,  85,  Cractchurch  street,  London,  E.C. 

Yoat  Typewrite  d  Viaduct,  London,  E.C. 

Valves. 

Alley  .'c  UacLellan,  Lid    Glasj 
(     .   w  C.  Huddcl 

Scotch  ..in!  1  co». 

Ventilating  Appliances. 
Matthews  St  Yates,  1 

Wagons     Steam. 

,     w 

Water  Softeners, 

1  ■ 

Weighing  Apparatus. 

igham,  England. 

H  mulct  Moor,  near  Leeds. 

Wells  Light. 

A  '      V  ■  1     1  as,  London,  N  \\ 

Wind  and  Water  Supply  Machinery 
Wire  Working  Machinery. 
"  Woodite." 
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Northern   Engineering 
Co.  (1900),  Ltd. 

KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


FRIED.  KRUPP  A.-G.  GRUSONWERK, 
CRUSHING 
and  MINING 
MACHINERY. 


Magdeburg= 
BucKau. 


Stone    Breakers,    Stamp    Batteries, 
Roller  Mills,  Edge  Runners,  Ball  Mills. 

TUBE    MILLS, 
Amalgamating,     Concentrating    and 

Leaching  Plant. 
Large  Testing  Station  at  the  Works. 


W.    STAMM, 


CHARLES  GRIFFIN  &  CO.'S  PUBLICATIONS. 


SECOND  EDITION,  Re 


ah  I.   24s.nst.       JOSTOVT.    In  U 


CENTRAL  ELECTRICAL  STATIONS : 

Their     Design,     Organisation,     and     Management. 
By    CHAS.     M.     WORDINOH  AM,     A.K.C,    M.I.C.E.,    M.l.M.E. 

ABRIDGED    CONTENTS. 
Introductory.— Central    Station   Work    as  a    Profession.-  As    an    Investment       The 

Establishment  of  a  Central  Station.— Systems  ot  Supply.—  Flaw 
ught   and  W 


Economy 


The    1 
Condensing  Appliances      Switching  Gear,  Instruments,  and  Conned 
Mains.— Insulation,  Resistance,  and  Cost.— Distributing  Networks. 
Feeders. —Testing    Mains.  —  Meters  and    Appliances.  —  Standard 
Laboratory.— Secondary  Batteries,— Stieet  Lighting.— Cost. 


Mains   Department.— Installation    Dep.uti 

Office.— Clerical  Department.— The  Consul 

"One  of  the  most  valuable  contr 


r.-R 


Standardising  Depart n 
and  Main  L.iyin 
Central  Station 


I     testing 
Drawing 


ELECTRICITY    CONTROL. 

A  Treatise  on  Electric  Switchgear  and  Systems 
of   Electric  Transmission. 
By    LEONARD    ANDREWS,    A.M.I.C.E.,    M.I.E.E., 
Ex-Mtmbci  ■  borated  Muni  ipai  El    'n 

Consulting  Electrical  Engineer  to  the  Hastings  Corporation,    . 

Genera]  Principles  ol  Details.— Circui    Bi 

or  Arc  Interrupting  I '-  lly  Op     itcd  Circuit  Breakers.— Alternating 

of  Bus  Bars,  and  Apparatus  for  Parallel 
Running.— General  Arrangement  oi  Controlling' Apparatus  for  High  Tension  Systems. 
—General     it  Controlling     Apparatus    for     Lo«     Tensi 

■    ■  ■ 

"Well  written.    .     .     .     Admirably    illustrated. 
are  remarkably  good  and  clear."— Scolsm an. 


London  :      CHARLES    GRIFFIN    &    CO.,    Ltd.,    EXETER    STREET,    STRAND,    W.C. 
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Machine  Tools 


JOHN    STIRK   &    SONS, 

MACHINE   TOOL    MAKERS, 


(Established   1866. i 


HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine    85  tons. 


»»«..«.««•«.»*».»»».....«*««»»«, 


WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

•accurate: 

"DURABLE." 
"POWERFUL." 

s   In.,  lOln..  and  I2in. 

CCIl!  ' 

REASONABLE  IN  PRJCE. 
UNEQUALLED  IN  POWER. 

Sent)  iu>  gout 
inquiries, 


NOBLE  6  LUND,  Limited, 

FELLING-ON-TYNE. 


I • .»..,... 


♦  »»».».,»»»»..<,»•. 
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HYDRAULIC  TOOLS. 


BOILER    FLUE    APPARATUS. 

Telegraphic  Address:     "PRESS,    LEEDS." 

A.  B.C.  Code,  4th  Edition,  used. 
National  Telephone  :     2362. 


This  illustration  shows  an  apparatus  for 
pushing  up  boiler  flues.  The  cylinder  and 
ram  can  be  got  into  a  flue  of  24  in.  diameter, 
and  is  capable  of  dealing  with  plates  up  to 
,!  in.  of  thickness  cold. 

Prices  and  Particulars  on  Application. 


RICE  &  CO. 

Leeds  ,    Ltd., 

ELLAND   RD.,  LEEDS. 


TAYLOR  &  CHALLEN,  Ld.,  Engineer 


MAKERS 
OF 


"PRESSES    and  Machinery  for 

x  =====  Sheet   Metal  Work. 

CONSTITUTION    HILL, 

BIRMINGHAM. 


Drawing  Presses  for 
Seamless  Holloware,  etc. 


Type  B  Presses  for 
Cutting.Out,  etc. 


Double  CranK  Presses  for 
Large  BlanKs.  etc. 
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Machine  Tools 


DON'T    FORGET  ^^ 

Lathes,  Planers,  and  Shapers 


ARE    OUR    SPECIALITIES. 


High-Grade  Machines  Only        Q_    Rod  111011     &    SOUS, 

in   Stoch   for  _7 

Immediate  Delivery.  HALIFAX. 


HIOH  SPEED  LATHES 


Our    Speciality 

up  lo 
12-in.  Centre. 


ACCURACY 
GUARANTEED. 


LECKENBY,    BENTON,     &     CO., 

Perseverance   Ironworks,   HALIFAX. 


TD. 


CUNLIFFE  &CROOM,  L 

Bronghton  Lane. 

MANCHESTER 

PATENT 


PLANING 

MACHINES. 


A«V    (or   Druupli 
BbMl 


HIGH-CLASS 

New    Machine    Tools 

IN     STOCK     FOR     IMMEDIATE    DELIVERY. 

Pos.  W.  WARD,  LIMITED, 

ALBIOh    WORKS, 

SHEFFIELD. 


/J. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

Tin-  11 

■     I 

JONES  &  LAMSON  MACHINE  CO., 

it  in i  i  i     r.i  ii  ni\(iS, 
97,    Queen    Victoria    Street,   LONDON. 
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Miscellaneous 


Laundry  Machinery 


AND 


Cooking 
Apparatus. 


W.  Summerscales  &  Sons,  Ltd. 

Pooenix  Foundry,  KEIGHLEY,  England. 


™m?d°gDe's  PATENT  FRICTION   CLUTCH  «d  SHAFT 

Prevents  Accidents. 


#*¥ 

WE      MAKE 

CLUTCHES, 

SHAFTING,        T 
GEARING    and 

HAULING 
INSTALLATIONS 

A    SPECIALTY. 

Sixty    Page    Work— Free. 

DON'T     MISS    THIS. 


COUPLING. 

Patentees    and   Sole    Makers: 

DAVID   BRIDGE  &  CO., 

Castleton    Iron    Works, 

ROCHDALE,     LANCS. 


Hauling    Made    Reliable. 


London  Office  : 

35,    Queen    Victoria    Street, 
E.C. 


Denison's  slllvlR  Wire  Tester. 


This    apparatus    is    arranged     for     ascertaining     the    tensile 
strength  of  small  wire,  and  is  very  accurate. 


NO    LOOSE    WEIGHTS. 
ACCURATE    EXTENSION    GAUGE. 

Capacity     ...     1,00  3  lhs.  avoir.     (I) 

1.250     ..        ,.        (2) 

...     1,500      ,.        „        O) 


The     poise    weight 


show  single  pounds 


RAPID    IN    USE. 
PATTERN       E 


Saml.  denison 

&   SON,   Ltd., 


Telegrams  : 
WEIGH.   LEEDS  ' 


Hunslet  Moor, 

Near    LEEDS. 
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Machine   Tools 


BATEMAN'S  MACHINE  TOOL  Co., 


makers  of .  .  . 

HIGH  SPEED  PLANERS  ONLY 

Address:  Hunslet,   LEEDS. 

OUR    PATENT    MACHINES 

Cut  "p  i"  80  ft.  per  min.  and  Return  up  to  200  ft. 
per  min.  according  to  size. 

The  Machine  illustrated  is  a  42  in.  x  42  in.  x  8  ft.,  and 
Cuts  at  60  ft.  per  min.,  Returns  al  165  ft.  per  min. 

With  Two  Tools  at  |  in.  feed,  ^^^^ 

it    will    plane    4,032    sq.    in.    in 
30  to  35  nuns. 

With  a  cut  £  in.  deep,  at  \  in. 
Iced,  it  will  remove  nearly 
2'TON    "I  metal  per  hour. 

Our  60  in.  x  60  in.  x  12  ft. 
Planer  Cuts  at  60  it.  per  min., 
Returns  at  130  it-  per  min. 


**2ari 


8ft.   PATENT   HIGH-SPEED    PLANER. 


\rr        <■- 


No.  2   Gc.r  Focd  Univcr»»l   Miller 


J.  Parkinson  <£  Son, 
Shipley,  ENGLAND. 


Dynamos 

AND 

Motors 

for   all 
purposes. 

NEWTON 

BROS., 
DERBY. 


BERTRAMS   LIMITED 


MOORGATE 
STREET 
CHAMBERS, 
L.C. 


Plate  Straightening  Macl 


MflPHIrMF    Tnni   C     For  Engineers.  Shipbuilders, 
m  HO  n  live.     IUUL5  Boiler  Makers,  etc.,  etc. 
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7   Machine  Tools,  &c. 


SWING  COT  Off  SAW  GAUGE 

A  MONEY  SAVER »«OT 

li  

GRADING  SIMPLIFIED,™  SAVING  VALUABLE  TIMBER 

x  PR0YEITBYTENDAYSFREETR1AL 

^       NO  TROUBLE  TO  FIX 

I  J.  B.  Stone  tl  Co., 

J35Finsbury  Pavemenr 
London,  E.C. 

fct  Manufacrurersof.and  dealers 
in  special  Tools  and 
Machinery 


GREENWOOD  &  BATLEY,  U 


LEEDS. 

Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


MACHINE 
TOOLS, 

Special  &  General 

For  Engineers,  Ship, 
builders.BoilerMakers- 
Girder  Makers,  and 
Bridge  Builders. 


B.F. 


LIMITED, 

South  Parade, 

HALIFAX. 

Radial,  Halifax. 


THE  .   . 

Yorkshire  Patent 
Steam  Wagon  Co. 

(Branch  of  Deighton's  Patent  Flue  and  Tube  Company,  Ltd. I, 

Pepper   Road,  Hunslet,    Leeds. 

MAKERS     OF 

STEAM    MOTOR   WAGONS 

To  suit  any  trade  purpose,  and  to  carry  3,  4,  5,  and  6  tons. 

Full  particulars  on  application. 
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A  Few  of  the  Users  of  the  "  Samson  ' 
Pinch   Bars  — 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co 

Great  Northern  Railway  Co. 

Croat  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co 

Midland  Rnllway  Co. 

Midland  Railway  Co..  N.C.  Committee. 

Bolckow  VauKhan  &  Co.'s  Collieries. 
Crassmoor  Collieries. 

Garforlh  Collieries. 

Henry  BrlitKS,  Son  &  Co.  Ltd. 

Hoyland  Silkslono  Crlllerlcs. 

HouRhton  Main  Collieries 

w.  lis   EcklnK'on  Collieries 

Mlcklcfleld  Coal  and  Lime  Co 
•II  Main  Collieries. 

Shlrcoaks  Collieries. 

ShecpbrldKo  Co.  Iron  and  Steel  Works 

Staveley  Iron  and  Coal  Co. 


The    "Samson" 

Pinch    Bar 

Is  used  as  a  great 
labour=saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 


OUR   OFFER:- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  &  CO., 

Garforth,   near  LEEDS. 
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Wells'  Specialities 
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.*»*.*♦*.*.*.  ti*.  *»%*«*.%*  %*  ♦  * » ..__« 


♦.%%%♦.%♦.♦.♦.*.*.*;• 


PORTABLE  LICHT  FROM  OIL    WELLS'  "  LIGHTNING  PAINTER.'' 


UP  TO    4, OOO   CANDLE   POWER. 

Adopted  by  26  Governments    and  all  Leading 
Firms.     Over  17,000  sold.     Over  1,500   sup- 
plied to  British  and  Foreign  Railways. 
Each  Lamp  Guaranteed. 
Horizontal  Flame  Unaffected  by  Weather. 


No.  0.— 500  Candles,  small  hand  pattern, 

for  petroleum         £7      7      0 

No.  1.— 1.500  Candles,  hand  pattern,  with 

No.  2  size  burner  for  Tar  Oil    ...    £10      0      0 

No.  2.—i,5oo  or  2.000  Candles,  useful  and 

portable  pattern £15    10      0 

No.  3.— 2. 5oo  or  ^,ioo  Candles,  Man- 
chester Ship  Canal  pattern       ...    £16    10      0 

No.  4. — 3.500  or  4.000  Candles.    A  most 

powerfullamp       ...    £17    15      0 

e  Lamps  are  arranged  to  burn  Kerosene  or  Petroleum  when  sent  to 
a  Countries  ;  but  in  Great  Britain  our  Special  Wells  Oil  is  supplied, 
is  half  the  price,  and  gives  30  per  cent,  more  light.  Special  prices  for  our 
r  be  had  on  application  to  our  Agents  or  direct  to  ns. 


For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


Tl 


will  not  blow  out  in  a 
h  wind,  produces  a  clear  white 
it  of  about  200  candle  power, 
m  ordinary  paraffin  or  petroleum. 
:  tank  holds  ij  gallons  of  oil, 
ning  six  hours. 


Price  £3  each. 


Wells'  Standard" 
oil  gas  lamp  no  50 


BELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight,  10  lb.     Capacity,  7  pints. 
Burning  about  7  hours. 


Made  in    Sheet    Steel,   with  top    and 

bottom  of  our  "  Unbreakable  "  Metal, 

for  Lightness  and  Strength,  with  large 

Capacity. 


Price,  with  Single  Burner.. 
Double      ,.      .. 

Tripod  Stands         

Extra  Burners        


16/- 
19/- 

3/- 
2/- 


A.  C.  WELLS  &  Co., 


jj  I00a,  Midland  Road,  St.  Pancras, 

»♦                                                                                         LONDON.    N.W. 
0 


CWallwork  and  Wells'  Patents.) 

PAINTING     BY     MACHINE. 

Great  Saving;   in  Time,    Paint,   and   Labour. 

PAINTING  SPEED-3  square  yards  a  minute. 

The  paint  is  sprayed  evenly  and  continuously  through  a 
flexible  tube  and  nozzle  supplied  With  compressed  air,  either 
from  existing  air  main  or  from  our  special  Compressors. 
No.    1   Painter  (as  above  Illustration)       ...     £25 


No. 

no.  3     ;; 

Single  Air  Compressor 
Double  Air  Compressor 


£30  0 
£35  0 
£17  10 
£27     0 


HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


Invaluable  for  ELECTRICAL  WORK,  STENCILLING, 

ORNAMENTING,  DECORATING,  &e., 
or  any  class  of  painting  where  the  work  is  not  very  heavy 


Price,  Complete 

Hand  Sprayer  and  Hose 


£16 

pplied  separately,  £9. 

VERTICAL    STEAM 

ENGINE  AND  AIR 

COMPRESSOR. 

Price  £100. 

No.  2  Painter,  extra 

£30. 


»? 

.1 
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Packings 


ON    LAND    AND    SEA 

THE    LANCASTER"     rtm, 


GIVE     SURE     SATISFACTION. 

..  •  are  used  by  the  principal  Navies  and  Steamship  Lines  of  the  world,  and  also  by  the 
largest  engineers  in  tliis  country  and  abroad. 

"Tin.-    Lancaster"  .Metallic  Packings  arc  simpli  eliable.    Thej    giv«   efficient  packing 

with    a    minimum     of    friction.       rhej    are    madi  to      ..md  all    pressures    and    any    degree    of 

npcrhtat      Writi                                          fr«       FIRST  ORDERS   SENT   ON    APPROVAL. 

LANCASTER    &    TONGE,    Ltd., 

Mahers    of   "The    Lancaster"    Pistons,    Steam    Traps.    Steam    Dryers,  Grease    Separators,    combined 
with    Feed    Water    Heaters.      Fecd-water   Guaranteed    200    F.     No    tubes    or  other    complications. 

Engineers,     Pendleton,    MANCHESTER. 


DANIELS  P.P.P. 
POD    PACKING 

Is  Patented  not  alone  in  <>ur  interests,  but 
to  prevenl  <>ur  Clients  and  All.  prospective 
user--  from  beinu  deceived  by  imitations. 


PAT  AUG  7   1694. 


Sec  our   Trade  Mark  and  date  of  Patent. 

OWI         SAVING    1  IBRI  11  S    I'M  KING    EXTANT. 


RONALD    TRIST    &    Co.. 


QUAKER   CITY    RUBBER   CO., 

Coronation  House, 

Lloyd's  Avenue,  London,  E.C. 

I 
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Miscellaneous 


CLAYTON,  SON  &  Go. 


LTD. 

HUNSLET,   LEEDS, 

MAKERS    OF    THE 


LARGEST  STEEL  TANK   I 


W.  &  O.  GlLMOUR, 


Machine  Belt   Manufacturers, 


AND     THE 


LARGEST  GASHOLDER 
IN  THE  WORLD, 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 

Wires : —  London  Office  : — 

"  Gas,  Leeds."  60,  Queen  Victoria  Street. 


MORETON'S  E.G.  PAINT. 

(ELECTRO    OALVAMSINO.i 

Coating  all  kinds  of  Machinery. 

Ask  for,  and  see  you   get   the    only    genuine. 
Guaranteed  tK^JIt  to  withstand 

heat    up    to  Vj^^sC*.         400  degrees 

Fahr.,  and  is     ^^H  Moreton^>     not  affected 
by    climatic      ^^\^^^^      conditions. 

THE    PAINT    THAT    WON'T    COME    OFF. 

Send  for  Sample  of  the  Sole  Manufacturers— 

The  Metallic  Paint  Co.,  Ltd.,  Cardiff. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  <3c, 

IS   EXTENSIVELY   UNDERTAKEN   BY 

Messrs  ELLIOTT  &  FRY 

in  any  part  of  the    United   Kingdom,  for  which 

work  special  terms  will  be  sent  on  application, 

distance  being  no  object. 

ONLY    ADDRESS  J— 

55,  Baker   Street,  LONDON.  W. 


St.  John's  Hill, 
EDINBURGH. 

ting,  EDINBURGH."  Telephone  No.  :  575  Central 

Belting 


PURE  OAK  TAf^ED 
LEATHER. 

Quality  is  Our  First 
Consideration. 

For   over   Eighty    Years 

we  have  been  makers  of 
Leather  Belting,  but  owing 
to  the  present  demands  of 
trade  we  have  just  laid  down 
extensive  plant,  and  are  now 
in  a  position  to  supply  Oak 
Tanned  Leather  Belting  at 
as  reasonable  a  price  as  is 
consistent     with    first-class 


Ebone§to§  London' 


v^BAVeaver&C 


Patentees  &  Manufacturers  of 

TbeEBONESTOS'iNSULATOR 

Re|<N?  23226. 
^-7-—-     Suitable  For  Bushings  Nipples.Svuitcf)    ■+ — 
fiL^jSDJ    Handles  &  other  small  Insulating  Fittings.   I 

laHgf    22,Rosom&n  ST,       toJ 
Clerkenuiell,  LONDONUcErtf. 


Telegrams: 
PHOTICS,    LONDON. 


Telephone: 
293   PADDINGTON. 


Write  for  Prices  ana  Particulars 

.  .  OK  OUR  . .  ^^      \fcV* 

NEW  "STANDARD''  ^<?>W 


MACHINES. 


3fe 


Best 

ATERIAL, 

Workmanship, 
and  Design, 


M; 


W 


• 


PHCENIX    DYNAMO 
MFC.  CO.,  Ltd., 

Thornburv  Ulorks,    BRADFORD 
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tell  ■' '  WSIKILT  if  Systems  for  Engineers 


What 

a 

Noise 

Some  people  make  when 
a  letter  cannot  be    found. 


Probably  it  is  entirely  their  own 
fault  :  they  use  old  time  methods 
of  filing. 

All  your  worry,  noise,  or  trouble 
will  be    saved   if   you   use 

Vertical  Filing  System 

M 

It  finds  the  letters  for  you. 


W 


Catalogues  C.I.   I  and  2. 


The 


Trading  &  Manufacturing  Co.,  Ltd., 

23.    FLEET    STREET.     LONDON.    EC. 
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Atlantic  Press      
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Horsfall  Destructor  Co 3 
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Howes  Co.,  S 3 
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Hughes  S  Lancaster     

Hughes,  G.  H 

Humbolt  Engineering  Works  Co.     ... 
Hunslet  Engine  Co 


1  Machine  Co. 


The  0  0 


Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS,  GLASGOW. 

Valves   for  Cas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves.  Keys,   and    all   Fittings  for  Compressed  Gases. 


TRA  NSPOR  TERS. 


See  our  Advertisement  appearing  January  20th. 


TEMPERLEY    TRANSPORTER    CO-, 

72.     Bishopsgratc    Street    Within,     LONDON,     EC 

Telephone:  365  London  Wall.  Telegrams  :  "Transum 


GRAHAM,  MORTON  &C°; 


Head  Office  and  Works, 


LEEDS. 


Makers  and  Erectors  of  all  Classes  of 
CONVEYING    PLANTS,    COAL    HANDLING    PLANTS. 
AERIAL  ROPEWAYS,   &c.   &c. 


HIGH-CLASS  LUBRICANTS  F0R0FMSERV 

^==^^^=^^^==^====^==      DESCRIPTION. 


4>      ■?      s 


$  £  S 

<    1*1   tr 

°  2  * 


ii 

*    t. 


£  #  £ 

/5"    4r     * 


65 


ftLUMflINN  6  5TERIN,  LTD.,  Plough  Bridge,   Deptford,  LONDON,  5.E. 


tractor   to    H.M.  Governc 


Railways.  6c. 
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f lOMfi^  ^fflllMKr?       Ventilation,  &c. 


MATTHEWS  &  YATES,  Ltd., 

*=*— Swinton,    MANCHESTER. 


Alternating 
Current    Fans 


Any  SIZE 


Any  VOLTAGE 

Any  PERIODICITY. 


INDUCTION      MOTORS. 


Send    for    Catalogue    of    other   SpecialitU 


These  Fans,  having    no  rubbing   parts  for 

electrical    contact,    and    being    fitted    with 

oil    ring    bearings,    will    run    for    months 

without  attention. 


The     "SHAW"    Patent  Steam 
=    Valves  .  . 


Ith    Renewable    Seats.    Interchangeable 
ntrle    Valve.    Compound    PacKIng 
to    Spindle.    Special     Metal,     and    lliih- 
I  las*   YV„rHman*Mp. 

SHAW"    Patent    Parallel  Slide   Valva  il  the 
plicitj  and  Durability. 

Try    Them   !      Sent  on  Approval. 


JOSEPH  SHAW, 


„■;....  HUDDERSFIELD. 


JOHN  GIBBS&SON 

Vnntilnting  Enginaars. 

80.    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  docs  not  pay, 

S  El     OUR     I  ILLUSTRATED 
tDVERTISEMENl      Nl  \  I 

W  I    I    K . 


Boltons'  Downtake 

SI  j  WITH  Hen  III  I 

uperheater  c,c.,.a„..v 

IMPROVED    BOX    AND       FIELD"  TUBES 


Simple  and  Reliable. 

Is  made  of   Steel 

ihrotiRhout. 
1  imber 

working  In  — 

•    Hills, 
Works, 

Colli,  ■: 

Flour  Hills,  ete. 

I 

Working     Pn 
up    to    200 

Ing    I 
Insui    i    • 


Readily  Applied. 


"-«.     fcfc 


in  INQ    OIVBS, 


A.    BOLTON    &    CO., 

<  nqinccrs  and  Supcrhcatnifl  Specialists. 
49.   Dnansgnla.    MANCHESTER. 
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ON    ADMIRALTY 


The  Grantham  Crank  and  Iron  Co.,  Ltd.,  Grantham, 
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N  previous  notes  I  have  com- 
mented upon  the  heat-value 
of  a  pound  of  coal  when 
burnt  to  the  fullest  advan- 
tage. A  few  practical  hints 
as  to  the  best  means  of  ac- 
complishing this,  follow  in  natural  sequence. 
But,  first  of  all,  I  have  to  thank  a  correspondent 
for  kindly  drawing  attention  to  an  obvious 
omission  of  mine,  for  which  I  cannot  even  plead 
the  excuse  that  it  was  Christmas-time.  On 
page  903  I  neglected  to  specify  that  the  work 
done  in  raising  33,000  pounds  through  one 
foot,  or  in  the  heating  of  one  pound  of  water 
through  427  degrees  Fahrenheit  of  temperature, 
in  order  to  equal  one  horse-power,  must  be 
performed  in  one  minute,  the  time  being,  of 
course,  an  essential  element  in  a  statement  of 
this  kind. 


Now,  as  to  the  best  type  of  boiler  for  the 
economical  production  of  steam.  It  may  pretty 
well  be  taken  for  granted  that  all  surviving 
well-known  types  of  boilers  are  capable  each 
in  its  own  way,  and  for  its  own  purpose,  of 
effective  steam-raising  if  properly  handled.  Of 
these  the  principal  in  general  use  are  the  Lan- 
cashire or  double-flued  cylindrical  boiler  ;  the 
Cornish  or  single- flued  boiler  ;  the  water-tube 
boiler,  in  various  forms;  the  loco-type  boiler, 
and  the  internally-fired,  return-tube  boiler.   The 


smaller  kinds  of  vertical  boiler,  and  small  boilers 
of  any  kind,  as  a  rule,  are  installed  with  other 
objects  than  fuel  economy,  and  call  for  no  notice 
here.  Externally-fired  cylindrical  boilers  of  all 
kinds  are  also  out  of  the  running  on  account 
of  the  inevitable  deposit  of  scale  on  the  bottom 
of  the  boiler,  just  where  it  is  exposed  to  the 
greatest  heat. 

The  points  to  be  borne  in  mind  in  regard  to 
the     effective     combustion    of     fuel  —  proper 
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management  of  the  fire  being  assumed — are,  the 
furnace  should  be  spacious  in  proportion  to  the 
firegrate  area,  height  above  grate  being  an 
important  advantage.  Thus,  a  long  grate  in  a 
circular  Hue  of  small  diameter  is  not  desirable. 
Actual  combustion  of  the  generated  gases  can 
only  be  secured  by  having  the  heating  surfaces 
(which,  so  far  as  the  fire  is  concerned,  are  cool- 
ing surfaces)  at  a  sufficient  distance  from  the 
fire  to  avoid  extinguishing  the  flame  and  chill- 
ing down  the  gases  by  premature  contact  with 
the  sides  or  top  of  the  furnace.  Unconsumed 
gases  have  a  tendency  to  remain  in  contact 
with  the  plates,  and  thus,  besides  representing 
an  actual  loss  in  themselves,  effectively  cut  off 
the  radiated  heat  of  the  burning  fuel,  owing  to 
their  non-conducting  properties. 


Theory  and  successful  practice  unite  in  pro- 
claiming that  a  high  and  continuously  main- 
tained furnace  temperature  is  essential  to  proper 
combustion.  No  one  who  has  enjoyed  the 
opportunity  of  watching  the  firing  upon  an 
express  locomotive  engine  during  a  long  run 
can  have  failed  to  notice  the  extraordinary 
efficiency  of  pure  radiant  heat.  For  many 
miles,  before  the  conclusion  of  the  run,  the 
stoker  has  ceased  to  ply  the  furnace  with  coals. 
The  fire,  urged  by  the  tremendous  blast, 
becomes  a  glowing  white-hot  mass,  and  burns 
down  thinner  and  thinner,  the  engine,  mean- 
while, steaming  with  the  utmost  freedom. 
Mile  after  mile  this  goes  on,  until  the  lights 
of  the  terminal  station  are  in  sight,  and  the 
engine  brings  up  its  heavy  train  with 
barely  as  much  incandescent  fuel  in  the  fire-box 
as  suffices  to  cover  the  bars.  Under  these  con- 
ditions evidently  the  furnace  temperature  is 
al  its  highest,  and  that  of  the  chimney  at  its 
lowest  ;  hence  the  ideal  state  of  working 
through  the  maximum  range  of  temperature  is 
approached — for  a  time. 


The  nearest  permanent  approach  to  this  would 
be  the  burning  of  the  fuel  in  a  separate  furnace 
or  combustion-chambers  with  walls  lined  with 


firebrick,  and  of  sufficient  thickness  to  prevent 
the  sensible  loss  of  heat  by  external  radiation. 
The  glowing  walls  and  roof  of  the  furnace 
reflect  upon  the  burning  fuel  its  own  intense 
heat  and  the  condition  of  completed  combustion 
before  the  heat  is  abstracted  from  the  gases 
would  be  nearly  realised.  A  short  flue  with  two 
or  three  baffle-walls  to  break  up  and  mix  the 
gases  would  connect  the  furnace  with  the 
boiler  ;  and  there  should  be  a  rapid  draught 
through  and  amongst  the  burning  fuel,  pre- 
ferably admitted  by  a  series  of  small  distributed 
openings.  Not  one  boiler  in  ten  thousand  is 
fitted  with  this  adjunct,  but  an  approximate 
effect  is  obtained  in  many  cases  by  the  spacious 
furnaces  used  in  connection  with  some  water- 
tube  boilers.  Locomotive  fire-boxes  also,  when 
fitted  with  the  fire-brick  arch  and  ventilated 
fire-door  with  deflecting  plate,  and  skilfully 
fired,  are  efficient  furnaces  at  certain  rates  of 

combustion.  — . . 

In  ordinary  firing  with  any  class  of  boiler,  the 
air  is  for  the  most  part  admitted  to  the  furnace 
through  the  air-spaces  between  the  fire-bars. 
The  layer  of  coal  should  be  of  uniform  thickness 
and  not  too  thick,  and  the  clinker  should  not  be 
allowed  to  obstruct  the  air-spaces.  The  fire 
should  be  fed  at  short  intervals  with  correspond- 
ingly small  quantities  of  coal,  instead  of  allowing 
it  to  burn  down  low  before  throwing  on  a  large 
quantity,  thus  lowering  the  furnace  temperature 
by  the  abstraction  of  the  heat  required  to  gasify 
the  volatile  constituents  of  the  new  supply. 
The  lowering  of  the  temperature  leads  to  a 
reduction  of  the  chimney  draught  at  the  exact 
time  when  the  highest  temperature  and  the 
greatest  admission  of  air  are  required  to  effect 
the  combustion  of  the  hydrogen,  which,  as  a 
consequence,  passes  away  unconsumed,  having 
added  nothing  to  the  useful  heat  of  the  furnace. 
A  portion  of  the  carbon,  also,  which  at  the 
moment  of  throwing  on  fresh  coal  was  il  tating 
about  in  the  furnace  at  a  high  temperature  in 
search  of  oxygen  to  combine  with,  is  cooled 
down  below  the  temperature  necessary  to  its 
combustion,  and   passes   wasted   away   into   the 
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atmosphere  either  in  the  form  of  smoke  or 
combined  with   the  hydrogen  as  olefiant  gas,  a 

valuable  compound  of  six  parts  by  weight  of 
carbon  to  one  of  hydrogen.  A  few  minutes' 
observation  of  almost  any  boiler  chimney  will 
show  by  the  dense  cloud  of  black  smoke  emitted 
at  intervals  that  the  intermittent  system  of  firing 
with  the  consequences  just  described  is  in  full 
force.  It  is  well  worth  the  while  <>i  any  owner 
or  user  of  a  steam  boiler  to  look  carefully  into 
the  question,  and  if  the  abuse  exists  to  seek  the 
remedy. 

The  great  power  scheme  of  the  Toronto  and 
Niagara  Powei  Company,  a  description  of 
which  is  completed  on  page  21,  is  only,  of 
course,  one  section  of  the  work  involved  in 
harnessing  Niagara.  The  operations  which  are 
at  present  in  progress  along  the  Niagara  frontier 
are  ably  summed  up  in  the  Electrical  World  and 
Engineer  of  New  York.  It  is  shown  that  plans 
w  under  way  for  the  development  of 
more  than   i,ooo,coo  electrical  h.p.  with  water 

en  the  Lake  Erieand  LakeOntario  levels. 
Of  this  total  development  140,000  h.p.  is  repre- 
sented by  the  present  capacity  of  hydro-electric 
plants    that    are   already   in    operation, 
now  under  (  and    it  va  ages  of 

0  impletion  have  b  ed  foi   an  ultimate 

capacity  1  n  <  less  than  553,500  electrical  h.p., 
and  plants  for  which  franchises  have  been 
secured    and    real  ised,   but   on 

which   actual  construction  work  has  not   been 

I,  will,  it  is  said,  add  not  less  than  360,000 
h  p.  to  these  figures.  Oi  the  five  plants  now  in 
operation,  three  are  in  the  cirj  i  Niagara  Falls 
on  the  American  side  of  the  river,  one  1-  in 
Queen  Victoria  Park,  Niagara  Falls,  Ont.,  and 
1  is  at  the  foot  o(  the  Nia  pment, 

three  miles  from  St.  (  in  the 

province. 

I'lu  knowa    plants   are    th 

the    Niagara     Fall  '  C    mi'iio,.    on    the 

American    bank    of    the    river,  which    h 

00   h.p      Farther 
down  stream,  on  the  same  side  and  also  within 


the  city  limits,  is  the  station  of  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing 
Company,  with  a  capacity  of  30,000  h.p.  in  the 
electric  generators  there  installed.  Just  across 
the  river,  in  the  park  on  the  Canadian  bank,  is 
the  water-driven  plant  of  the  International 
Railway  Company,  with  a  generator  capacity  of 
3,600  h.p.,  including  the  machine  that  is  just 
11.  The  station  of  the  Hamil- 
ton Cataract  Power,  Light  and  Traction  Com- 
pany, near  St.  Catharines,  has  a  present 
operating  capacity  of  8,000  electrical  h.p.,  which 
brings  the  total  rating  of  generators  at  the  five 
between  the  Erie  and  Ontario  Lake 
levels  up  to  140,000  h.p.,  as  above  noted. 

Turning  to  plants  now  under  construction. 
the  Canadian  bank  of  the  river,  from  a  point 
just  bel>w  the  Horseshoe  Falls  to  more  than  a 
mile  upstream,  is  the  scene  of  greatest  activity. 
Along  this  stretch  of  park  are  ranged  the  partly 
completed  plants  of  the  Ontario  Power  Compam  . 
the  Canadian  Niagara  Power  Company,  and  the 

I  and   Niagara   Power  Company.      The 

plans  1  these  companies  in  the  order  named 
call  for  ultimate  developments  of  not  less  than 
180,000,  110,000  and  137,500  h.p.  respectively. 
Near  these  three  great  plants  is  that  ahead) 
mentioned  of  the  Intel  national  Railw.u 
Company,  where  provision  has  been  mad 
the  installation  of  additional  units,  aggregating 
1  -.  a>  thej  are  wanted.  At  the 
plant  al'  ive  mentioned,  near  St.  Catharine-,  an 
extensi  m  is  under  way  that  will  add  40,000  h.p. 
to  its  I  new   work   is   in 

the  American  side  of  the  falls,  but 
the  Niagara  Falls  Hydraulic  Power  and   Mann- 
g  Company  has  started  excavations  for 
a   new  1    So.ooo  h.p.   capacity  there 

I  ■.  plants  just  mentioned  as  in  progress  of 

thi       tal  of  553,500  h.p. 

lined.      It  thus  seems  that  the  capacities 
ol  elee'.t  ic  gi  g  with  watei 

from    Lake    Erie,   plus  the    capacibe      >t    the 
machine-    required    to    complete  the  plants    in 
ruction,  am  iunt  t  1  no  less  than 
700,100  h.p 
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THE    UNITED    STATES 


NEW5    ITEMS, 


The  U.S.  Cruiser  "Colorado 

It    is    anticipated    that    the     new     United     States 
armoured    cruiser    squadron    will    not    be    ready    for 
commission    before    July,     1905.     The    squadron    will 
consist  oi  the  cruisers  Colorado,   Maryland,    1 
and   West   Virginia. 

The  latest  quarterly  issue  of  the  American  Society 
Naval  Engineers,  to  hand  yesterday,  has  inter  aim, 
an  account  of  the  United  States  armoured  cruiser 
Ci  lor  ado,  by  Lieut.  Commander  E.  H.  Scribner.  U.S.N. 

The  Colorado  is  one  of  the  six  vessels  of  this  class 
authorized  by  Congress  in  1900  ;  she  was  launched 
April  25th,  1903.  The  dock  trial  was  held  June 
2 1  st,  1904,  and  the  contractor's  trial  took  place  oil 
Delaware  Breakwater  (June  30th  to  July  3rd,  1904). 
July  2nd,  1904,  over  a  measured  course  i\  knots  long. 

The  main  battery  consists  of  four  8-in.  B.L.R.'s, 
45  calibres  in  length  ;  fourteen  6-in.  R.F.  guns,  50 
calibres  in  length;  and  eighteen  3-in.  R.F.  gun^,  JO 
calibres  in  length.  The  Secondary  Battery  lias  twelve 
3-pounders,  semi-automatic  ;  four  one-pounders,  heavy, 
semi-automatic  ;  four  one-pounders,  heavy.  R.F.  guns  ; 
two  3-in.  held  guns  ;  four  machine  guns,  30  calibre, 
and  six  automatic  guns,  30  calibre.  Two  18-in. 
submerged  torpedo  tubes  are  to  be  installed. 

The  protection  of  the  vessel  consists  of  a  complete 
armour  belt,   7V  it.    wide,  ''in.   thick  for  a  distance  of 


4  ft.  from   the  top,     below  which  it  tapers   to   5  111.   111 
thickness  at  the  bottom. 

The  main  engines  are  four-cylinder,  triple-expansion, 
vertical,  inverted-cylinder,  direct-acting,  placed 
abreast  in  watertight  compartments  and  separated  by 
a  middle-line  bulkhead.  The  engine  design  provides 
for  outboard  turning  screws  when  going  ahead.  The 
order  of  the  cylinders,  beginning  forward,  is  high 
pressure,  intermediate  pressure,  forward  low  pressure 
and  after  low  pressure.  The  H.P.  and  I. P.  cranks  are 
opposite,  also  the  forward  and  after  L.P.  cranks,  the 
second  pair  being  at  right  angles  with  the  tirst.  The 
sequence  of  cranks  is  H.P.,  forward  L.P.,  I. P.,  and 
after  L.P.  The  framing  of  the  engines  con>iM^  of 
forged-steel  columns  trussed  by  forged-steel  stays 
for  the  outboard  side,  and  cast-steel  housings  oi 
inverted  Y  shape  lor  the  inboard  side,  the  latter 
carrving  the  crosshead  guides  of  cast  iron,  slipper  type, 
made  hollow  for  cooling  water.  Each  cylinder  has 
one  cast-steel  inverted  Y-frame  housing  (cast  in  two 
halves  and  bolted  together)  and  two  hollow  forged- 
steel  columns  for  its  supports.  The  engines  are  tied 
to  each  other  by  athwartship  braces  at  H.P.  cylinders 
and  after  L.P  cylinders. 

The  boilers  are  thirty-two  in  number,  placed  111  six 
watertight  compartments,  three  compartments  on 
each  side  oi  the  middle-line  bulkhi 
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I         peed  trial  ti  ok  plai  e  o\  er  I    ■   '  ■  ourse, 

1     ■  |.    1.,. .  1       ill.         1    .■  1 
onditions  good.     The  machinery 
irilj    indeed      1  hi  re  were  no  hot 
irin|         I.  i     the    boilers    made    all    the    strain     the 
.  ould    use   under    the   1  onditions    tmpi 
the  navy  department,   limiting   the  steam   pressure  in 
the  I  I.I'    receive]   to  250  lb.  per  square  inch. 

entin    run     cot 
i"i  1 1.1.    ....,  .  22  22  1  1.  ii'  'i 

Mersey  Dock  Improvements. 

\\  1  1  ;ii..        1  ■,  ,11      pending 

to  1  'i  11    '.  in.  below  the  old  dock 
sill  the  greater  pari  oi  the  bodj  1 

with  the  view  of  bringing  thi  branch  dock  into  effective 
use. 

German  Machinery  Exports. 

ibledi  velopment  oi  theGerman  mai 

a  1    1  1111.'     1       Ii.  '".  11     ''     1  I"     I  "  1 

that  during  the  past  decadi    thi    total  value  oi  machin- 
11  ilr-i  riptions    ini  luding  loi  oim itivi   am l  1  ithei 
as  well  as  si 

'    !  '.         II. Ml  Ij         Ml Id 

total   exports  amounted    to  £3,9 

1 ''    ''       .       ''  ■  '    to  i ii"    rati    ..1 

1         .  1 

ipid  .1^  during  tin-  preci  din  • 
seven,   but   e\  en   in   ■  tal  value 

in    1901 

Germany  as  a  Customer. 

"i  all  kinds  ";  G   rmany 

■   during  the  last   1 1 
annual    valui 
agricultural,  1  I 

ini    tool     pui 


Lgini         1 sewing     machines. 

Agrii  ultural     machinery     was    imported    chiefly     from 

1  States    the  United  Kingdom,  and  Canada  ; 

elei  trical  machinery  chiefly  from  Switzerland.     Cotton 

spinning  and  hinery  has  at  all  times  been 

lusively  from  the  I  hail 
machine  tools  from  the  I  Inited  States,  milling  machinery 
chiefly     from      Switzerland;      brewing    and    distilling 
machinery  chii  United  Kingdom;    pump- 

[tin       '.    "     '  "         chiefly    from    the    I   nited 
rolling     machinery       ventilators,     machinery 
for  cutting   metals  as  well  as  foi   working  wool,  were 
all     imported     chiefly      from     the     United     Kingdom  : 
rv   for  manufacturing    wood   pulp  and   papei 
chiefly  1  1  '■•       im     steam  engines  and  steam  boilers 

1  nited     Kingdom    and    from    Switzerland  ; 
locomotivi   .11. 'in.  -.ii..  .  chiefly  from  France 

and    from    the    Unite.  1     I  jjngdi  "  "■  "'-'    " 

1  ,,'  -in  the  United 

teresl  ing     fai  1  -    an     from   a    report    bj     Sii 
\\  illiam   \\  ard,    British  Con       Gen  Ha 

A  Portable  Conveyor. 

In    the    accompanyit  1   useful    form 

■'■ •    ■    "       ipparatu      -  shown 

at  work.      It  1  for  the  work- 

1.11I     1-     more    particularly 

[01    handlii 

rails.  1.  1  Mi.    lifting  and  lowering 

..1  the  handle  on  the  top  worm- 

I  he  load  being 
owered  in    1    uni  [1 
The    i  .h\    point.      I 

on   a    roller   whi<  Ii    1  gJ\  ing 

a    tra\.  either    to    the    right    or    left 

red. 

In  the  illusti  ipparatus   is  shown 

auxiliai  When   intended    for  use 

1 

1 
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Improved  Ball  Bearings. 

The  accompanying  diagrams  illustrate  an  improved 
form  of  ball  bearings  which  the  Lahmeyer  Electrical 
Companv,  Ltd.,  are  fitting  with  their  latest  type  "I 
small  motor  for  continuous  current,  in  order  to  bring 
about  a  decrease  in  oil  consumption  and  frictional 
losses.  Hitherto  ball  bearings  of  a  type  as  shown 
in  fig.  i  have  been  used,  the  space  between  the  outer 
and  inner  steel  ring  being  tilled  with  balls  so  tightly 
that    they    touched    each    other. 

Under  this  arrangement  the  shaft  bends  slight!}  as 
shown  in  fig.  :,  the  inner  ring  is  no  longer  running  in  the 
same  plane  as  the  outer  ring,  and  this  causes  the  balls  at 
the  upper  and  lower  parts  of  the  bearings  to  run  on  a 
periphery  of  smaller  radius  than  in  the  lateral  parts, 
which  means  that  the  balls  in  the  upper  and  lower  parts 
run  slower  than  the  balls  in  the  lateral  parts.  The  balls 
then  knock  against  each  other,  and  thus  lose  their 
circular  shape.  In  the  new  design,  instead  of  filling  the 
whole  space  between  the  inner  and  outer  rings  with 
balls,  there  is  a  smaller  number,  and  the  space  between 
the  balls  is  fitted  with  springs  as  shown  in  fig.  3.  If,  in 
consequence  of  the  bend  of  the  shaft,  there  is  a  tendency 
of  the  outer  ring  to  get  out  of  truth  with  the  inner  ring, 
the  variation  in  the  speed  of  the  balls  is  counterbalanced 
by  the  action  oi  the  springs,  thus  avoiding  damage  to 
the  bearing-.  The  inside  ot  the  spring  is  tilled  with 
telt.   which  forms  a  rotating  lubricating  machine. 

The  new  patent  ball  bearings  are  manufactured  by 
the  Deutschen  Waffen  and  Munitionsfabriken,  Berlin, 
their  agents  111  this  country  being  Messrs.  1..  Loewe 
and  Co.,  London. 

Mr.  William  Barclay  Parsons. 

The  report  of  the  death  of  Mr.  William  Barclay 
Parsons,  which  has  appeared  in  the  columns  of  several 


contemporaries,  is,  we  are  pleased  to  hear,  without 
foundation.  Mr.  Parsons  is  associated  with  Sir  John 
Wolfe  Barrv  ami  Sir  Benjamin  Baker,  upon  the 
London  Traffic  Commission,  and  was  the  engineer 
chiefly  responsible  for  New  York's  Underground 
Rapid  Transit  Railroad.  A  short  account  of  his 
with  portrait,  appeared  in  our  issue  of  the  16th  tilt. 

The  Transmission  of  Wireless  Messages. 

An  important  development,  which  synchronises 
with  the  opening  of  the  new  year,  is  the  arrangement 
which  has  been  arrived  at  between  the  Post  Office 
and  the  Marine  Companies,  by  which  it  has  become 
practicable  to  despatch  from  every  postal  telegraph 
office  in  the  United  Kingdom  messages  for  transmission 
by  the  Marconi  system  from  the  Marconi  Companies' 
coast  stations  to  ships  at  sea  fitted  with  the  Marconi 
apparatus.  Messages  from  ship  to  shore  have  tor 
some  time  been  passed  to  their  destinations  by  the 
overland  wires  of  the  Post  Office  on  being  handed 
m  by  the  Marconi  officials,  but  the  process  of  sending 
messages  from  an  inland  telegraph  office  to  a  ship 
at  sea  via  the  Marconi  shore  stations  is  only  now  made 
possible  by  the  new  arrangement.  Any  one  desirous 
of  sending  a  message  can  obtain  at  any  telegraph 
office  information  as  to  the  ships  fitted  with  the 
Marconi  apparatus,  the  shore  stations  with  which  the 
ship  comes  into  communication,  and  the  hours  during 
which  the  ship  is  within  range  of  such  shore  statioiis- 
The  whole  rate  of  the  transmission  will  be  collected 
by  the  Post  Office  authorities,  the  land  charges  being, 
of  course,  retained,  and  the  wireless  rates  handed  to 
the  Marconi  (  ompanies.  The  arrangement  cannot 
fail  to  be  of  great  benefit  to  commerce,  and  it  should 
also  do  much   to  lighten   the  burdens  ot   ocean    travel. 


PAGE'S     WEEKLY. 


I  \\l   IRY  6,    1905. 


Engineering  Progress  in  China. 

In   ili'      ou  1  :n   Pekin  and 

■  untied  "  1  Iiiti  I  imes  spe<  ial  correspondent 
chronicles  the  de  in  railway  construction 
during  I  fhe  main  line  from  Pekin  to  Han- 
kau  is,  he 

which     is    a     formidable    under- 
ui    quicksand.     The 
hi     Railway   lias   not    yet    been    begun, 
but    the    German    Railway    in     -  nd    the 

Northern  1  hin        1  under  Mr.  ('.  W.  Kinder, 

M.G       have    been    completed,     and     arc-    thriving 
ngly.      1  Ik-    British  ■  ■  ,  oration 

truction  durin  1  he  Shanghai- 

Nanking    Railv  •  promising   line 

hi   China,    but    they   --till   k< 

the  com  essio  '  an  ton - 

Kowloon  Railv  fifth  of  which 

ry.     Mining   enterprise,    with    the 

on    of   coal    m  no   extension,    the 

work    being    burdened     with    im  illations 

111--  inn  ealtl         the  Slian-si  pn 

where    there    are    the    richest    coal    and    iron    deposits 

in    the    world,    still    awaits    railway     communication. 

*-ay  to  the  north  of  the  | 

ompany, 
while  in  the  south  of  '  kin  Syndicate 

and  will  begin  the  construction  oi  a  railway  when  the 

ig  in  Pekin  an 
Sir  Oliver  Lodge  versus  Fog. 

Sir   Olivi  the    tog 

attends  his  experiments,  lie  will  havi 
titudi    ol    I  mi. loners.     Sir   Oliver   stati 
•  1 1.  .1 1   method   oi   dissipation    is   not    thi 

tbustion 

■  '1   1  ni'!-  hopeful   and    | 

of  attacking  a  natural  111M  in  place-,  when-  it  inter- 

:i     1  Itle^ 

ad  while 
ipplying 

ity  is  probal.lv  prohibitory, 
but  th'  1  1  here  any  m 

-ir    <  ih 

Birmingham. 

•ill.  we 


An  Automatic  Blue-Printing  Machine. 

The  accompanying  illustrationrepi  itomatic 

blue-printing  machine  or  photo  copier  for  making 
from    ti.  electric    light.     It    is    designed     :■> 

overcome    the    difficulty    experienced    in    making    very 
long  prints  such  as  are  required  tor  railway  plans  and 

designs    tor    bridges,    ships    and    othei 
structional     work.     Such     prints    are     usually     made 
>ns  and  joined  together,  but  the  result  is  gener- 
ally unsatisfactory  owi  iversityof  tints  in  the 
varying  shrinkage  ot  the  paper  in 
11  impossible  to  obtain  continuity 
lines. 

ut   machine,   punts  may  be  ma 
continuous  piece  up   to  any   desired   length,   while   the 
apei    and    the   tracing,    the    traversing 
imp  across  theml  and  the  securing  of  the  11 
contact   between   them    is  effei  ted    uitomatu  ally.      The 
which  the  work  is  passed  through  the 
table  throughawidi 
ot  different   density,  and    to   slow   and    rapid  printing 
driven    by  a    small   electric 
motor. 

pi  1111,11  il\     designed    for    the    production    ot 

tits,  the  machine  i*  equally  available  tor  short 

lengths,  which   are   fed    in   one   after  another    so   that 

while  on  i      printed  another  is  being  taken  out 

or  put  in.    The  machine  is  being  put  on  the  market  by 

nard  Shaw,  of  39,  Victoria  -  n.S.Vi 


§b<fL_ 
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NAVAL    NOTES. 

WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 
(by  our  naval  correspondent.) 


HE  remarkable  ease  with  winch 
the  changes  enumerated  in  the 
new  scheme  of  distribution  and 
mobilisation  have  been  brought 
into  being  is  another  testimony 
to  the  foresight  and  attention  to 
detail  which  has  been  so  noticeable  in  the  policv  of 
the  Board  of  Admiralty  under  Lord  Selborne.  The 
change  in  the  active  fleets,  as  in  the  reserve,  has 
proceeded  along  (mite  normal  lines,  and  the  trans- 
ference of  certain  vessels  from  the  Mediterranean 
to  the  new  Channel  Fleet  will  shortly  be  accomplished. 
In  the  Reserve  the  steps  which  have  been  taken  are  also 
quite  normal,  and  the  preparation  for  the  commissioning 
of  vessels  with  nucleus  crews  during  the  first  four 
months  of  1905  are  practically  complete.  It  is 
intimated  that  the  following  ships  are  to  be  com- 
missioned in  Reserve  on  dates  approximating  to  those 
given  :  — 

At  Portsmouth  : — Cressy  on  February  7th,  on  paying 
off  ;  Hindustan  on  April  ist.on  completion,  preparatory 
to  commissioning  for  active  service  ;  Renown  on 
April  4th  (commissions  at  Devonport  with  Portsmouth 
crew)  ;  Gladiatoi  on  April  4th,  after  refit.  At  Devon- 
port  : — Diamond  on  January  24th,  on  completion; 
Edgar  on  February  1st.  after  refit;  Nih-'on  Feburary  28th 
after  refit;  Empress  of  India  on  February  28th, on  paying 
off  ;  Commonwealth  on  February  2SU1.  on  completion, 
preparatory  to  commissioning  for  active  service  ; 
(  irnarvon  on  April  4th  on  completion,  Trafalgar  on 
April  4th,  after  refit  (commissions  at  Portsmouth  with 
Devonport  crew).  At  Chatham  :  —Dryad  on  January 
17th,  on  paying  off;  Sapphire  on  January  17th,  on 
completion  ;  Royal  Oak  on  February  7th,  on  paying 
off  ;  Vindictive  on  February  14th,  after  refit  ;  Bacchante 
on  February  21st,  on  paying  off;  Talbot  on  February 
23rd,  after  refit  and  Blenheim  on  April  4th,  after  refit. 

The  appointments  of  Admirals  to  command  the 
squadron  in  commission  in  reserve  at  the  Home  ports 
have  also  been  made.  Rear  Admiral  W.  H.  B.  Graham, 
will  be  in  command  at  Sheerness,  Chatham  ;  Rear 
Admiral  C.  G.  Robinson,  at  Devonport;  and  Rear- 
Admiral  R.  I..  Groome  at  Portsmouth.  A  large 
number  of  appointments  have  also  been  made  to  certain 
ships  which  are  to  commission  immediately  with 
nucleus  crews. 

One  effect  of  the  further  consideration  of  the  scheme 
has  been  to  lead  many  people  to  suppose  that  the 
preparation  of  Rosyth  as  a  naval  base  was  to  be  dis- 


continued and  that  the  whole  project  would  be 
abandoned.  It  hardly  required  Lord  Selborne's  letter 
to  convince  students  of  naval  affairs  that  nothing  of 
the  sort  was  in  contemplation  at  the  Admiralty. 
Rosyth  will  serve  a  well-defined  and  very  useful 
purpose  both  in  peace  and  war,  and  its  selection  for 
the  purpose  of  a  naval  base  cannot  fail  to  popu- 
larise the  Service  m  Scotland.  The  cases  of  Wei-hai- 
Wei  and  Rosyth  have  nothing  in  common,  and  to 
compare  them  is  as  futile  and  unprofitable  as  it  was 
in  the  first  instance  to  compare  the  new  station  with 
Portsmouth.  It  was  never  intended  to  mane  St. 
Mne  net's  Hope  more  than  a  secondary  base  at 
first,  whatever  might  be  the  ultimate  development  of 
its  importance,  and  any  slight  modification  of  the 
original  plans  has  not  touched  the  fundamental 
objects  of  the  project. 

Bearing  on  the  same  subject  is  the  closing  of  the 
dockyards  at  Halifax,  Jamaica  and  Esquimalt, 
Ascension  and  Trincomalee.  None  of  these  estab- 
lishments are  likely  to  be  required  even  for  serious 
repairs  now  that  the  only  vessels  cruising  in  these 
waters  will  be  the  ships  of  the  Particular  Service 
Squadron,  which  will  have  their  base  at  home  at 
Devonport.  Moreover,  it  is  one  of  the  provisions  of 
the  new  scheme  that  vessels  shall  be  made  to  rely  on 
their  own  resources  and  not  on  the  aid  of  dockyard 
hands  for  minor  repairs,  and  this  will  surely  be  most 
insisted  on  in  the  training  squadron. 

The  British  navy  starts  the  new  year  under  favour- 
able conditions.  There  is,  it  is  true,  some  appearance 
of  a  delay  in  the  completion  of  the  current  ship- 
building programme,  but  work  in  the  private  yards  is 
not  very  pressing  just  now,  and  if  the  contracts  E01 
the  armoured  cruiser  Orion  and  the  fourteen  new 
torpedo  boat  destroyers  can  be  given  out,  there  is 
everv  possibility  that  the  builders  could  get  them 
delivered  in  record  time.  Completing,  and  nearly 
ready  for  the  pennant,  there  are  three  battleships 
and  three  protected  cruisers,  and  a  large  number  of 
old  and  useless  vessels  are  being  cleared  away.  With 
the  college  at  Osborne  in  admirable  working  order, 
the  college  at  Dartmouth  nearly  ready  for  opening 
by  the  Prince  of  Wales,  and  the  complete  abolition  of 
of  the  old  insanitary  hulks  which  formerly  served  as 
barracks  and  training  establishments,  the  prospects 
for  the  pei  wnnel  are  a  satisfactory  as  well  could  be; 
moreover  the  Navy  enters  upon  the  year  1905  knowing 
that  at   its  hea  1  are  men  of  tried  and   proved  ability. 


AGE'S     WEEKLY. 


|i\i  xkv  6.   1905. 


By    Lieut.-Coi     Ccbillo   (Spanish    Royal   Artii  i  i  m  |. 

This    article    will    be    the  more   interesting  •■■     Page's  Weekly  bj    rea 

the  notes  which  we  published  a  yeai    ago  giving  Lieut  Col  Cubillo's  ideas  on  the  reconstruction  ol 

Lieut.-Col.  (  1  lllisl1  Artillery, 

ni  position  under  the  Spanish  Government.     He  is  of  opinion  that,  with  the 

construi  tion  ol  the-  navy  1  an  and  should  Spain       The 

article  is  chiefly  intended  to  show  the  present  stateofthe  iron  and  steel   industry  .is  applied  tothe 

for  (  mm  m  in  the  United  S 


I   the  present  time  the  Midvale 

Steel  <  ompany,  oi  Nil  etown, 

Pbiladelphi  1  with 

the  South    Bethli  hem  1  om 

both  m    the   S1 

only 

two  which    supply    artillery  materials    to    the 
eminent. 
\  led  that  steel  should  l><- 

the  only  metal  employed   in   the  manuracture 
ni   United  States'  artilli  on  was 

made  bj    1    numbei    ol   people  thai 
ommonlj    manufai  tured   111  I 
should  I"-  employed,  in  ordei  to  avoid  the  delay 
•.'.  hi(  h  a  1  lining  in  the  making  "i  the 

I    used    in    Europe    would    rni.nl. 
F01  fni-  ideas    whii  h  would  have  led 

•   metal   inadequ 
■    use,  did  nut  prevail. 

•  1  tain  tenai  it\  was  required 
in  England  foi  innei  tubes     durability  was  no! 


taken   into  consideration.     In   France,   besides 

tenacitj    .1  certain  1 :ntage  ol  ductility  was 

required.  In  Germany  nothing  was  known,  as 
Krupp  refused  to  publish  his  tests. 

DEFINING     CANNON     STEEL. 

An    American    artillerj    offii  ei .    in    di  : 
,  .union  steel,  says  that  il  should  possess  .1  Inch 
•  In.  tility,  and  stn 
isl  the  pressure  required, 
lefinition  appi  ars  somewhat  in<  omplete  ; 
■   take  into  a<  1  ount   the  greal   heal 
bj    the  ■  ombustion  ol  ih<-  powdei . 

In  reality  il  1-  diffi<  nil  to  make  .1  metal  equal  to 
.ill  thai  1-  required.  Ii  is  diffii  nit  to  produce  .1 
metal    ol    gi  !v    and    du<  tility   with 

ti  1        1  ,i.-.it  .  lastii  it)   requin  - 
metal  I    tenacil  dut  tility    11 

characteristii  ol  soft  metals  with  a  lo«  elasticity. 

nan)  otto  1  1  ases  tln^  question  ha 
solved   by   a  compromise,  a  metal  betwi 
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two  extremes  oi  h  irdness  and  softness  lias  been 
employed,  and  to-day  the  composition  of  cannon 
steel  has  become  almosl  identical  in  all  countries. 
The  following  1-  the  result  of  tests  111  the 
U.S.A.  :— 

1     I  1  Tenacity.        Ductil 

i  ;  J  a      p 1        1 

Bai  rels      . .      ; , 
Sleeves     . .     ,;4 
Hoops 
Cylindrii  al 

Hoops  . .  37-6  . .  66  . .  14  . .  20 
1  '.iiiiKiii  metal  has  alwaj s  been  1  ailed  a 
steel.  In  reality  it  1-  only  special  in  the  same 
as  steel  foi  rails,  boiler  plates,  or  naval 
1  Mi,  11  in  tion.  I  In  :■!. mi  difficulty  111  the  elabor- 
ation oi  artillery  metal  is  the  enormous  masses 
which  1m\  e  to  be  handled. 

SPECIAL     DIFFICULTIES. 

1  he  series  oi   operations  necessary   1 dei 

ti verl   the  ingots  into  barrels,  sleeves  and 

hoops  present  great  difficulties  in  the  uniform 
of  the  pieces,     In  the  case  oi  the  bai  rels 
,  ui    twelve  or  fourteen  metres  in 
are   necessary,   and   a   uniform   temperature  1-. 
far  from  1  a  5  to  obtain,even  with  many  injei  tions 
i  .     All    these    pieces    an    1  ictraordinarilj 
sensitive  to  thi    ai  tion  oi  he, it.  and  when  sub- 
mitted tn  the  high  temperature  oi  the  hardening 
furnace.      Even  when  part  of  the  tube  is  subjed 
tn  the  he. it  n|  the  vim  and  the  othei   pari  1-  111  the 
.1  slighl    twist   1-    occa  ioned.     For  this 
when  th    Mini  tei  oi  Wai  gave  Messrs. 

Niles  an  mder  to:    the  1  onsti  ucti 

steel  howitzers,  he  insisted  that  the  factory  where 
they  were  to  be  made  should  be  oi  ,1  unifoi  ra 
and  1  onsl  in1  temperal  u 

tngi 
steel  with  o-45  to  o-"50  pei  cent,  of  cat  bon.    I  his 

1  tempi        to  do.    A 

the  quality  ol  manganese  .md  silica,  it  is  also 
m  ahum   the  same  propoi  tion,  espt  1  iallj 

eo  pei 


INTRODUCTION     OF     NICKEL. 

The  American  artillery  makers  do  not  limit 
themselves  to  carbon  steel  in  the  manufacture  of 
all  classes  of  guns.  The  mechanical  qualities 
of  nickel  were  observed.  This  metal  is  now 
employed  in  all  breech  screws,  and  in  rapid-fire 
guns  of  5  and  6  calibre.  An  elastic  limit  of 
50  kg.  per  square  millimetre  for  breeches,  and 
4(1  kg.  by  square  millimetre  for  rapid-fire  guns  is 
required. 

The  most  commendable  quality  of  nickel 
Steel  is  its  hil;h  e las tii  limit  with  small  quantities 
ot  1  ,ii  bon. 

Alter  the  difficulties  of  fusing  and  forging 
oi  nickel  steel  have  been  overcome  there  still 
remains  the  machine  work — no  light  task, 
judging  by  the  waste  of  cutting  tools. 

THE     MIDVALE      FACTORY. 

This  factor}',  almost  entirely  devoted  to  the 
manufacture  of  camion,  steel-castings,  and 
projectiles  intended  for  the  army  and  navy, 
is  situated  in  Nicetown,  one  oi  the  suburbs  of 
Philadelphia.  Founded  in  1866  it  first  gave 
its  attention  to  the  making  of  locomotive 
win,!  tyres  with  crucible  steel.  Latei  a  rolling 
mill  was  installed  to  1  roduce  the  wire  required 
for  the  St.  Louis  and  Brooklyn  Suspension 
:  Sul  sequentlj    the    business   wai  re- 

ed,   Siemens'     furnaces     being    erected 
and  the  making  oi   locomotive  tvres  was  again 
taken    up    as    well    as   other   forged   piece  for 
Other  similar   objects.      Attention 
r  ,      1  0  paid  to  steel  foi  rifles,  and  the  greatei 
the  materials  used  by  the  Sprin 

ih,      foi   1  atmon  procet  ded 
from  the  Midv.de  Foundn . 

1  <i  tempi    to  manufacture  ai  till*  1 5 

e  in  [877,  when  several  short 

ro\  ided    to    Am     several   Pajrrotl 

too  and  65  lb.     The   results,    judging 

le,    were   very   satisfaotorj 
[878,  they  delivered  a  long  barrel  oi 
soit   metal    for   th       >ir  1  1   ion  oi   a   25  centi- 
mi  tre  Parrot!  gun  to  a  1  ifled  one  oi    22  1  enti- 
metn  . 
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ONE    OF     EIGHT     12-IN.    BREECH-LOADING     RIFLES    AND     DISAPPEARING    GUN     CARRIAGES 
BY    THE     MIDYALE     STEEL    COMPANY,    PHILADELPHIA,   PA. 
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Eventually,  in  1882,  they  received  a  con- 
tract from  the  Washington  Arsenal  for  the 
materials  for  15-centimetre  guns,  one  to  be 
hooped  with  steel  wire,  the  other  to  be  hooped 
with  steel.  This  gun,  the  first  of  15  centi- 
metre to  be  constructed  entirely  of  American 
steel,  gave  excellent  results  when  tested  at 
Annapolis.  It  is  clear  that  these  materials 
wrought  by  a  hammer  of  only  nine  tons,  the 
most  powerful  possessed  by  the  Midvale 
at  the  time,  could  not  equal  the  product  obtained 
to-day,  but  the  experiment  was  a  good  beginning 
and  persuaded  the  Company  to  instal  the  modern 
plant  necessary  for  the  construction  of  big 
guns. 

The  transformation  of  the  Midvale  Corr.pany 
was  complete.  New  Siemens'  furnaces  of  great 
capacity  replaced  the  old  ones,  three  in  number, 
which,  together  could  only  produce  ingots  of 
thirty-four  tons.  A  34-in.  Whitworth  press 
replaced  the  steel  hammers. 

This  press  exerting  a  pressure  of  2,500  tons, 
enabled  the  Midvale  Company  to  turn  out 
thirty  centimetre  guns  in  1884- 1886.  The 
accessories  of  the  press,  pumps,  cranes,  pulleys 
and  shafting,  pedestals,  anvils,  tube  expanders, 
and  other  forging  tools,  were  similar  to  those 
used  by  Whitworth,  now  well  known  at  Trubia. 
A  more  powerful  press  is  to  be  installed  at 
Midvale  to  facilitate  the  making  of  the  30  and 
33-centimetre  guns.  The  hardening  depart- 
ment, in  which  oil  is  used,  is  well  mounted  and 
capable  of  handling  the  largest  pieces  constructed 
at  the  present  time. 

The  machine  shops  are  well  provided  with 
powerful  machines  and  tools  from  the  best 
American  manufacturers.  Midvale  does  not 
make  use  of  fluid  compression,  differing  entirely 
in  this  respect  from  the  Whitworth  process. 

They  employ  excellent  first  materials  in 
the  preparation  of  the  loads  for  its  Siemens' 
furnaces  :  the  steel  destined  for  the  making  of 
guns  and  armour-piercing  projectiles,  prepared 
on  an  acid  bed,  necessitates  the  use  of  Swedish 


ingots  or  other  charcoal  pig  iron  of  -great  purity 
as  regards  sulphur  and  phosphorus.  The  coke 
pig  irons  of  Europe  and  America  cannot  be  em- 
ployed without  risk  of  bad  results.  A  few  years 
ago.  when  the  Campanil  ore  was  worked  in 
the  Bilbao,  the  Trubia  factory  used  the  coke 
pig  irons  with  good  results.  Conditions  have 
changed,  however,  pure  ores  have  decreased  in 
the  Bilbao  district,  and  even  other  Spanish 
charcoal  pig  irons  are  not  employed,  as,  although 
they  possess  purity  in  regard  to  sulphur. 
they  contain  as  much  phosphorus  as  coke 
ingots. 

At  Midvale  the  steel  ingots  are  smelted  in 
ordinary  metallic  moulds,  octagonal  in  shape, 
with  concave  laces,  and  others  in  refractor}' 
moulds,  an  example  followed  by  some  other 
establishments. 

The  hardening  of  the  various  pieces  is  done 
in  oil  the  furnaces  being  vertical  and  fiied 
by  gas. 

At  first  it  was  thought  it  was  not  so  neces- 
sary to  take  much  care  in  the  selection  of 
materials  for  s:eel  castings  as  in  the  case  of 
wrought  or  rolled.  It  has  been  found,  however. 
that  phosphorus  is  equally  as  prejudicial  in  a 
casting  as  in  a  wrought  or  rolled  piece,  and  a 
limit  of  C05  percent,  has  been  exacted. 

The  conditions  exacted  by  the  American 
Government  regarding  steel  casting  for  the 
army  and  navy  are  :  the  amount  of  phos- 
phorus must  not  exceed  ox)6  per  cent.,  and 
as  regards  calorific  treatment,  that  the  pieces 
should  be  reheated  unless  ordered  to  the  con- 
trary. 

Midvale  also  manufactures  armour-piercing 
projectiles  of  chromo-nickel  steel,  but  their 
tempering  process,  of  the  greatest  importance 
in  this  speciality,  is  kept  secret.  They  are  not 
limited  to  the  manufacture  of  gun  materials, 
but  construct  disappearing  carriages  for  coast 
defence,  having  reached  a  calibre  of  30-5 
centimetres. 

(To   be   continued.) 
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LAUNCHES    AND    TRIAL    TRIPS. 


COMBINED  BUCKET  AND   PUMP  DREDGER. 

Messrs  William  Simons  and  Co  Ltd  Renfrew, 
ha vi  mi  i  launched,  complete  with  steam  up  and  read} 
<•.     /or]       i  ver       i     erfu!      redgii  ii    their 

lesign       i    ti      nam<   I     thi      \i  ■ 

and  sh  •  has  been  built  to  the  order  oi  the  Agent  General 
foi   New   Zi  iland       I  !i    idi     bi  ing    Ltted  with  a 

bucki  Iredging  rock)    ground,   the   vessel 

i'  tion     pump.     The     buckets 

as  well  as  the  suction   pipe  are  made  to  dredge   to  .1 

"    i<  ■  Ft       I  trranged  in     iich   a 

that   the   dredgings   can    be   relifted    from   the 

loppei    and    dischai  ;ed    ovei    tin     >id<     b)     .1      pe<  ia  1 

patent    arran  ;i  un  nt    oi    the    build)  1  -.    and    delivered 

hroug!         li  'M-    lini    ol    floating    pipi     Eot    land 

itioi     01   into  bargi     moon  d  .11  thi   sidi   <>!    the 

ing<  'I  d -  .in    also  fitted  to  the 

/essi  I's   ov  o   that    thi     niati  rial    can    be 

hi  11     '.  quired.     The     mai 

1  <«n^!--t--  oi   two  sets  nt    tripli   1   :pa 1   1  ngim      and 

0  cj  lindrical  boilers  ot  160  lb.  wi  irking  pn     un 

A     STEAMER     FOR     CUBA. 

rhe   new    steel   screw    steainei    R      na    left    Messrs. 
Workman,   Clark   and   Co.,    Ltd.,    fitting-out    basin   :it 
ter  Whari     Belfast,  last  week,  for  a  tria 
Belfast      I  ough,    prioi     to    hei     [epart  rtn     for 

(  1     mi. 1       1  hi    R     11   '   ha     1"  in   built   and  engined  by 

'■  Workman    Gar]     ind  Co     Ltd      to  tl lei 

ol    Mi     1       F      1    iifftn     ind    Co      ol    Ha    ana     and     is 

ed  to  can      mola    es  in  bulk  between   port  -  on 

the    Cub  tati         1  lie    propi  Uing 

been  con  tructed  bj  th     I  iuil  lers 

at    tin  it  ts  of  a  set   ol     triple 

11                 miIi     .ill     111 1  essai  \     auxiliaries, 
by   two  1  ylindrii iltitul  ttl  11 


THE     CLYDE. 

There  was  launched  on  the  21st  ult    from  the  yard  of 
M  Murdoi  li    .in.l    Mm  raj     Port  1  ilasg<  iw     a     tee! 

awning    decked    twin  screw      teamei     foi     cargi 
passenger  sen  ice  on  the  Ki\  er  Amazon.     I  in  lea\  ing  the 
.'..i  .     1  hi   \  esse!  was  nami  'I  B  ira         !  and  was 

taken  in  tow  to  James  Watt   l><nk.  Greenock,  where 
she  will  be  fitted    b\     Messrs     I    (..   Kincaid  and  Co., 
with   compound   engines.      1  Ins  is  the  fourth    ■■■ 
built   by  tins  firm   this  year  Inr  the  Amazon. 

WEST     HARTLEPOOL. 

On    ii"        ml    ult,   Messrs.   William  Gray    and  Co., 
Ltd.,    Linn,  hed    the     tee]     crew      teamei     /    i  Eoi 

Messrs.  \.  X.  Hansen  and  Co.,  Copenhagen.  She 
will  taki  the  highest  class  in  Lloyd's  and  Norske 
Veritas,  and  is  ol  the  following  dimensions,  length 
overall    38]  n.  6 in.,  breadth  50ft  .depth,  28 ft.  4$ in. 

with   long    bridge     1 p,   and    topgallant     fori 

Triple-expansion  engines  are  being  supplied  by  the 
Central  Marini  1  ngine  Works  ol  the  builders,  having 
cylindei  11  in.,  42  in.  and  70  in.  diameter,  with  a 
piston  stroke  ol  (.5  in,,  and  two  large  steel  boilers 
tor  a  working  pressure  ol     8olb    pel  square  inch. 

SELBV. 

There   was  launched    from   the   shipyard   oi   Messrs. 
and  Sons,  shipbuilders,   Selb)    on  Saturday, 
the   ■  1 1I1  nh    a  handsomel)  mi  *  lelli  d    tee]   ci  ew  traw  let , 
the   principal   dimensions    being    1  ■■    ft     bj     ■■11     bj 
13  ft.      Ill    vesel  has  been   built    ti  r  of  Mr. 

11.    P     \-|"  -   1  •  1  ti  Bi  Igium,    and    \\  ill    be 

fitted     with     powerful     triple-expansion 
Messrs  1  1  1    1  folmes  and   1  o.    oi    Hull, 

fitted     w nli     .ill    1  he    latest  ments    for    this 

1  lass  "I 


THE      HUMBER. 

Shipbuilding    and    Engim  ering    Co.,     I  t.!.. 
..1    iiuii 
handson  im  trawler,  built  to  tl 

1     :'      Gritusb      for  the  Fleet 
f  .  ompany,   Ltd       Hi 

10J  in.  mi  iulded,  and  she 
will   be   fit)  having 

in.  and    \f\  ii 

team  fn  :   boiler 

working    it 


Dockyard    Coal-HandlinR    Plant. 

d  Ci ' .  Ltd.,  "i  Leeds,  have  ■ 
upply,  delivet  y,  a  1  at  the 

iting    1 . 1 1 1 '  1 1 1  . 1     lb     \  1  1  ■  1 

1 1(  von|  ■  ial  handling  plant,  in<  luding 

coal  bunket  ,  stanchions,  girders,  flui     1  easuring 

and    weighing    apparatus,    and    all    accessories.      All 
materials  u  ei  British  manufacture  through- 

out, "i    lb.    I.  '   ol    theii    respective  kinds  and  work- 
manship. 
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PRACTICAL  NOTES  ON  DRILLING   HOLE5. 


By   Valentine    Ryan. 


HE  disadvantages  under  which  a 
drilling  machine  performs  the 
work  allotted  to  it,  as  com- 
pared to  the  other  machine  tools, 
are  often  overlooked.  Usually, 
the  latter  are  machining  on 
"  the  working  parts  "  of  the  plants  they 
deal  with  ;  these  parts  are  machined  on 
all  sides,  so  their  ultimate  shape  is  quite 
independent  of  the  character  of  the  casting.  In 
these  a  certain  amount  of  surplus  material  was 
provided,  so  as  to  permit  of  some  flexibility  in 
marking-off  and  machining  the  initial  surface. 
The  surface  thus  obtained  is  available  as  a 
groundwork  for  all  subsequent  marking-off  and 
machining  ;  when  chosen  with  discretion  it  leaves 
little  difficulty  for  obtaining  the  other  dimen- 
sions of  the  casting  to  the  required  degree  of 
accuracy.  Thus,  unless  the  casting  be  an 
awkward  one.  there  is  little  excuse  for  being  at 
fault  in  obtaining  the  initial  surface,  and  once 
this  is  available,  the  remainder  of  the  work  is 
greatly  facilitated.  Very  often  the  drilling 
of  a  hole  is  analogous  to  performing  the  second 
stages  of  the  machining  to  the  same  degree  of 
accuracy  as  before,  without  the  aid  of  a  finished 
groundwork  ;  this  is  especially  so  when  holes 
are  required  in  castings  upon  which  little 
machining  has  been  done.  Working  with 
other  machine  tools,  one  can  often  trace  the 
course  the  tools  will  take  throughout  its  travel, 
the  ob]ect  being  to  obtain  a  surface  of  which 
one  can  outline,  say,  two  or  three  sides  ;  in 
place  of  this,  how  often,  when  drilling  a  hole 
one  has  to  wTork  to  a  mere  centre. 

The  second  surface  of  a  casting  must  be 
machined  accurately  to  the  first,  the  third 
equally  so  to  the  first  and  second,  and  the 
fourth  to  the  first,  and  either  the  second  or  third 
surface.  The  greater  degree  of  accuracy  that 
is   required,    the    better    are    the    facilities    for 


obtaining  it.  Thus,  a  polyhedron  is  obtained 
by  a  series  of  distinct  operations ;  in  practice 
the  error  permissible  is  gradually  reduced,  and 
is  amply  compensated  for  by  the  increase  in  the 
facilities  afforded.  In  drilling  a  hole,  a  cylin- 
drical surface  has  to  be  obtained  in  a  single 
operation,  and  so  is  without  the  aid  of  any 
equivalent  process  for  eliminating  the  error,  or 
any  increased  control  over  the  casting.  In 
turn  ng,  a  little  surplus  material  obviates  the 
degree  of  accuracy  in  much  the  same  way,  but 
the  minute  accuracy  to  which  the  slide-rest 
works  to  the  line  round  which  the  material 
revolves,  results  in  the  production  of  accurate 
work.  In  this  case,  also,  a  cylindrical  surface 
is  required,  but  it  is  procured  by  slow  degrees, 
the  dimensions  required  being  attained  gradually. 
During  the  latter  stages,  a  perfectly  satisfactory 
surface  to  work  to  is  available  and  the  cylindrical 
surface  bears  a  uniform  ratio  to  that  which 
has  to  be  obtained  ;  or,  in  other  words,  the 
error  is  first  reduced  to  a  uniform  one,  it  then 
being  a  comparatively  easy  matter  to  deal 
with  the  latter.  Rimering  a  hole  is  analogous 
to  this,  but  only  in  exceptional  cases  do 
circumstances  permit  of  this  being  done.  Ad- 
mitted that  there  are  some  methods  of  rec- 
tifying errors  made  in  drilling  holes,  they  at 
the  best  of  times  only  effect  a  compromise. 
Accuracy  is  really  only  attainable  by  the 
drilling  machine  performing  the  work  correctly 
in  a  single  operation;  so,  compared  with  the  other 
machine  tools,  it  is  handicapped  to  a  greater 
extent  than  one  has  been  accustomed  to  think. 

SPECIAL     DIFFICULTIES. 

To  drill  a  hole  is  one  of  the  easiest  operations 
a  mechanic  has  to  perform,  yet  it  occasionally 
calls  lor  the  exertion  of  much  ingenuity  and 
care.  This  happens  when  the  hole  must 
occupy  a  well-defined  position  throughout  its 
ength  with  one,  two,  or,  perhaps,  three,  sides 
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oi  the  materia]  in  which  it  is  drilled    especially 
when  the  latter  affords  no  satisfactory  surface 
to  work  to.    The  most  obvious  expedient  is  to 
lard    set    oi    templates     as    is 
adopted  to  soim       tenl  in  all  woi ks.     It  i-  not 
to  explain  \\  hj   this  cannot  I"-  followed  to 
1,111  is  found  possi 
are  aha  ■  oi  doing 

•   apparenl   al   first   sight.     Somi  times  a 
[j 
the  difficulties  considerabl)  .  usually  an  undue 
amount  of  time  i-  wasl 

son  prei  autions 

11  ni-     found    1  onvi  nil  n( 

when  diiiii  ulties  oi    this  kind  0  mtered 

-  hould  be  wel :.     I  h  is<    deall  w  ith   ii 

odified    in    various   wa; 

which 

A     RELIABLE     DRILL-GAUGE 

An  "id  oi 

mei    with    in    theii  pai  ti<  ulai    woi 

whii  li  reason  man)  mak  ii  own 

use,  drilling  a  few  then   \\  hen  a 

suitabli                               I  I              own    in 


0  ©  ©0©@ 


Hi,.      I  .         [['Ill        '.  M'l.l-. 

■  I   by   using   tin-  dimi  1 

;    ' 
1 
in    tempering.     The    figmes  may    be  insi 
upon    •  ii    with    paraffin- 

,!  ii.i  omplctely  till  tin-  holes, 
and  trai  ing  oul  the  figures  with  a  fine  pi 
Aftei  I  sulphurii  a.  id  t"s .  say   half- 

an-houi .  the  figures  v\  ill  !»•  :•  j   out- 

lined in  • 


When  working  with  B.A.  screws  in  brass    the 

drills  for  tapping  one  size  of  hole  can  be  con- 

veniently  us  nance  drill  tor  tin    nexl 

smaller   siz<  .      So   5  B.A.    tapping   is    in 

right    size    foi    7  B.A.  working   in 

iron,  tin-  7  B.A.  clearance  1-  a  shade  too  small 

foi  g  I'..  \.  tapping,  the  iron  being  more  brittle, 

tin-  tap  should  "iih    be  allowi  d  i<    n  move  as 

5ui  plus     matet  ial    .1-    possi  il  .     Working 

with    ii  tters    musl    1"-   cut    much   finer  ; 

-     now    and     then     overlook    this 

I  he  result. 

DRILLING     SMALL     CASTINGS. 

Hoi      ari    sometimes    1   quired   to  be 

■ 
e  lattei  are  oft  1    plai  ed  ii    the  chuck 
of  a  lathe  and  the  drill  ted  with  the  I 
thi  e  of  the  b        oi  tin-  dull  is  gn 

out.    .1-.    shown    in  ii.u .  nstant 


pressui 

a   smallei    ho1,-  1,  drill 
fa  in.  deepei  ;    thi  de   the 

centre  when  I 

Man      mall  1  astings  are  required  to  be  drilled 
■ 
to  w.i'  th        \  shown  m  fig. 

of 
\   . 

nti'e  in 
line  with  the  drill ;  in  the  majority  oi  -.hop-,  this 


> 


u    u 

FIG,    3. 

i|  working  between  1  entres  in  a  drilling 
m.ii  hine  sei  ms  never  to  h  iv  I  itself. 

It  is  surprising  how  easy  this  simpli  device  will 
awkward   jobs. 
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Occasionally  it  is  difficult  to  drill  two  holes  in 
the  exact  relative  positions  required  ;  such  a 
difficulty  may  sometimes  be  overcome  by 
drilling  one  hole  first,  plugging  it  with  a  piece  of 
brass,  and  finding  the  centre  of  the  same  ;  then 
using  this  new  centre  to  mark-off  the  position 
of  the  seci  nit  1  hole.     In  fig.  4  is  shown  a  template 


][ 


FIG.   4. 

in  which  the  bottom  of  a  big  hole  B  is  required 
to  be  flush  with  the  surface  of  A;  the  second 
hole  C  being  required  in  the  exact  centre  of 
B.  This  is  rendered  easy  by  confining  one's 
attention  to  drilling  B  in  the  position  required, 
and  marking-off  the  centre  of  C  as  described. 

SMALL     HOLES     IN     BRASS     STAMPINGS. 

Drilling  small  holes  in  light  brass  stampings 
entails  much  time  and  expense  ;  manufacturers 
avoid  this  by  stamping  out  as  many  holes  as 
possible.  To  ensure  good  work,  a  sample 
stamping  is  taken,  work  marked-off,  and,  per- 
haps, templates  made  from  it  ;  it  will  be  sub- 
sequently  found,  when  the  material  is  assembled 
and  fitted  together,  that  the  position  of  a  con- 
siderable percentage  of  the  holes  in  quite 
inaccurate.  The  result  is  that  many  of  the 
light  screws  in  the  equally  light  stampings 
have  to  be  screwed  hard,  and  the  threads  on 
either  not  infrequently  stripped.  It  would  not 
be  safe  to  estimate  the  quantity  of  material 
wasted  in  this  way — workshop  managers  do 
not  object  to  seeing  a  few  big  barrels  full  of 
such  stampings.  Nearly  all  this  waste  is  due 
to  the  sheets  of  metal  out  of  which  the  stampings 
are  made  being  slightly  buckled  :  at  the  moment 
the  holes  are  stamped  the  plate  is  pressed  out, 
and  when  free  again  the  metal  springs  back 
into  its  former  shape,  thus  altering  the  relative 
position  of  the  holes. 


Placing  steel  centres  round  the  holes  in  gigs 
repays  in  all  cases  ;  when  a  little  experience 
is  obtained  in  doing  so,  the  loss  of  time  involved 
is  small  indeed.  The  gigs  should  be  well  tinned 
in  and  about  the  hole,  the  steel  centre  placed 
in  position  with  a  few  small  chips  of  solder 
around  it :  a  small  blow-pipe  flame  will  quickly 
melt  these,  and  the  whole  should  be  instantly 
dipped  into  water.  This  method  has  the 
fol  owing  advantages  : — 

1.  It  does  not  alter  the  temper  of  the  steel. 
as  so  small  an  amount  of  heat  is  required  ; 

2.  It  provides  the  necessary  solder  with  no 
surplus,  thus  making  a  neater  job  :    and 

3.  The  steel  centre  can  be  fixed  firmly  in 
position,  there  is  no  liability  of  altering  the  same. 

When  drilling  smal  holes  in  round  rods  in  .1 
gig,  the  drill  being  small,  is  flexible,  and  so  is 
liable  to  "  run  out."  This  may  be  avoided 
by  making  the  steel  centres  fy  to  ^  in.  high, 
which  provide-  extra  bearing  surface,  keeps 
the  drill  true,  and  lessens  the  liability  of  it 
being  broken. 

CASTINGS     WITH     ONLY     ONE     SIDE     AVAILABLE. 

Occasionally  castings  ai'e  met  with  which 
have  only  one  side  on  which  work  can  be  done, 
their  shape  rendering  the  other  side  inaccessible. 
This  difficulty  can  be  overcome  by  making  a 
hollow  gig  to  hold  the  casting  in  a  fixed  position, 
and  then  drilling  the  holes  in  it,  thus  permitting 
of  the  only  side  available  being  utilised  to  fix 
the  casting  in  position,  and  at  the  same  time, 
enabling  the  holes  to  lie  drilled  in  that  surface. 
A  typical  example  of  making  one  side  of  a 
casting  fulfil  a  twofold  purpose  is  afforded 
by   the    master-chuck    shown   in    fig.    5.      This 


H 

H 


FIG.   5.       MASTER    CHICK. 

is  screwed  on  to  the  heads tock  of  a  lathe,  and 
is  designed  to  hold  a  casting  on   the    surface 
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HH  by  means         en  ws  in  the  holes  shown  ; 
the   large    holes   in    the   centre   ol    thi 

tn  be  turned  out.     Positive 
■  .11  bon   holdi  lamps,  with  a   ni 

the  top  to  hold   the  washers  round  the  carbon 
in  position  are  made  in  this  way. 

OTHER     EXAMPLES. 

When    1  iedesta  1        quired     1       1     fixed 

nth  Former 
afford  tin  usi  ful  means  ol  adjustment  :  where 
such  holes  will  not   be  permitted,  the  di 

illing  musl  obviously  be  great. 
To  secure  this  accuracy  scribers  with  pointers 
.it   the  end   Mil;.  'ii  are    madi  fit,  so 


they  will  freely  revolve    in    the  hoi 
the    pedestals.     I  he   lattei    art    -h    m  position 
fixed  m  a   I  rid  the 

in   tut   the  holes  in  the  bed-plate  outlined 
I      1     criber.      Balancing     boi 

1 1     imn    ..1  matures   direi 
er,  thus  forming  one  long   shaft    running 
in  five  bearings   can   have   the   position  oi   the 
m  'I  i>\    tin-  means  with  sur- 
ti  results. 

jiinl.nn  1  to  the  drillers 
■  ommon   prai  in  e  to  make  foui 
pum  li  111.11  ks  at  &  ces  on  the 

ol   the  size  ol   hole  required, 
quently  make   the   marks  ol    un- 
equal size,  w  Iih  h   tends  rath  1    to  deci  ive  the 
drillers  he  drill  has  been  .it  work  for 

moments,  the  drillei  looks  foi  the  remains 
nt  the  in. 11  ks.     ! :  one,  01  perhaps  tw  • 
than    the   remainder,  hi  tw  the 

hole  in  the  the  former. 

Hoh  ■  times    met    with     that    are 

required   to  bi      lightl}  the  bottom. 

.   drilling  the  hole  with 

.1   V-shaped   drill,  and   then   grinding    the  drill 

nut  of  cenl 

|uired. 


To  make  ble  job  of  fitting  oil  lids 

mi  pedestals  1-  nol  so  easy  as  would    appear, 

1    templates  cannot  be  recommended  for 

such  wink.  I  In  only  satisfactory  plan  is  to 
in  the  lid  on  temporarily,  leaving  somi  surplus 
material  on  the  bosses,  the  lid  can  lie  set  and 
holes  'lulled  in  what  may  appeal 
correi  I  position.  By  finishing  tin  .in..!-  aftei  - 
urary  in   the  di  illing   can   be 

1-  1  "in  ei  i:,  d,  m  In.  though 

nut  a  straight  one,  is  t Men  overlooked. 

ADVANTAGES     OF     TWIST     DRILLS. 

Twist    "i    tinted    drills   work   quicker    under 
given    conditions    than    \ 
that  is  cognised  by  mechanics,  but  a 

1  xplanation  is  not  really  obtainable. 
I  -ted    them- 

selves to  the  writer.      \   1  ■■■  e  ol  the 

work  done  in  drilling  holes  is  expended  in 
driving  the  point  of  the  drill   by  small  stages 

il.    Ow  ing  to  thi 
bearing     surface    ol     the    twist    drill    in     the 
holes,    tin-    penetrating    power    1-    kepi 

pot,     and    '  .in  e    a    slight 
1-    made,   the    '  entn    ol    the   drill    is 
kept     fixi  d    on     that     point,     thus     affording 
the  cutl  ■  unit}   ol  att 

material.     With    a    V-shaped    drill    the 
|niiiit     is    push  d    from    side    t"   side    by  the 
whileowit  inding, 

the  cutl  usually 

.it  dill'  centre  inn  ol  the  dull 

consequently  one  cutting  edge  will  not  follow 
up  the  work  done  by  tin-  other :  with  twist  dril  - 
the  tendency  1-  to  distribute  the  work  more 
evenly.     A-    the 

|ui-iticpus  round  the  centre  ot  tin-  dull,  so  each 
euttiii  11    that 

prei  eded    it    in    removing    thi  I  hi 

ot    twist    dull-    att. .id    a    satisfai  t"i  v 
sliding  path  tin  the  maten.il  tu  reai  h  the  surface, 

the  ■  uttin 
material. 
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125,000    H.P.   Electrical    Plant   of    the 
Toronto  and  Niagara  Power  Company. 

{Continued  from  page  693.) 


THE  large  gathering  dam  will  ensure  a  supply  ot 
close  on  2,000,000  cubic  feet  of  water  per  minute, 
The  needs  of  the  station  of  the  Toronto  and  Niagara 
Power  Company  are  estimated  at  700,000  cubic  feet. 
The  overflow  will  pass  over  the  top  of  this  dam  in  a 
cascade,  thus  adding  to  the  picturesqueness  of  the  Falls. 

The  water  thus  gathered  will  be  conveyed  down- 
ward through  steel  tubes  to  the  water-wheels  located 
in  the  bottom  ot  the  wheel-pit.  and  the  differences  of 
level  provided  by  the  design  are  such  that,  after 
deducting  losses  from  friction,  and  the  velocity  of 
approach  and  discharge,  there  will  remain  an  operating 
head  of  14;  feel  to  be  used  by  the  turbines.  The 
wheel-pit  is  provided  with  masonry  lining,  the  pro- 
vision that  the  turbines  and  all  the  machinery  above 
them  shall  rest  upon  solid  rock  foundations,  instead 
of  artificial  supports,  as  has  hitherto  been  the  practice 
is  an  element  newly  adopted  for  this  construction, 
and   the  value  of  which  is  apparent. 

As  has  been  the  case  elsewhere,  the  formation  of 
ice  during  the  winter  months  is  one  of  the  serious 
problems  which  confront  the  hydraulic  engineer  at 
Niagara  Falls.  The  site  which  has  been  selected  for 
the  power  house  is  one  which  is  believed  to  offer  less 
trouble  from  this  cause  than  any  other  existing  or  con- 
templated plant  at  the  Falls.  Moreover,  before  the 
watei  reaches  the  turbine  chamber  it  will  have  to  pass 
through  two  rows  of  submerged  arches  and  then 
through  a  rack,  by  which  means  ice  and  floating 
debris  will  be  kept  clear  of  the  pumps. 

The  main  tunnel  will  be  about  25  ft.  in  diameter, 
speaking  roughly.  At  present  it  is  being  heavily 
timbered  foot  by  foot,  as  the  heading  is  blasted  out. 

The  labourers  are  mainly  Italians  and  coloured 
men  here  and  throughout  the  work-.,  and  there  are  also 
a  number  of   French-Canadians. 

A  glimpse  of  the  Falls  which  few  people  are  privileged 
to  obtain  is  to  be  had  from  the  mouth  of  the  tunnel. 
The  curtain  of  water  is  about  60  ft.  from  the  base  of 
the   rock   at    this  point,   the  roar  of   the   falling  water 


and  the  spray  which  is  hurled  up  in  clouds,  combining 
with  the  wind,  give  an  idea  of  resistless  force  which 
leads  the  beholder  more  than  ever  to  wonder  how  the 
works  he  sees  around  him  could  have  been  carried  out 

In  the  design  of  the  tunnel,  consideration  has  been 
given  to  the  fact  that  the  Horseshoe  Falls  are  con- 
stantly receding.  The  lining  of  the  first  three  hundred 
feet  from  the  outlet  will  be  put  in  in  rings  of  6  ft.  long, 
so  that  as  the  Falls  recede  and  the  tunnel  shortens 
by  the  breaking  away  of  the  surrounding  rock  the 
lining  will  break  away  in  clean  sections  and  leave 
a  smooth  surface  at  the  new  end  of  the  tunnel.  This 
will  also  prevent  the  cracking  of  the  lining  back  of 
the  point  where  the  tunnel  breaks  away.  For  the 
rest  of  the  distance,  the  lining  will  be  of  hydraulic 
pressed  brick. 

In   the   crown   of   the   tail-race   tunnel   there   will  be 
constructed   a  light   gallery   for  observation   purposes 
allowing    an    inspection    of    the    interior    at    any    time 
without  having  to  shut  oft  the  flow  of  water. 
THE   POWER   HOUSE. 

It  is  asserted  that  there  will  be  no  power-house 
in  the  world  to  compare  with  that  for  which  the  Elec- 
trical Developments  Company  have  had  plans  drawn. 
By  its  agreement  with  the  Government,  and  the  Victoria 
Park  Commissioners,  the  company  was  bound  to 
erect  a  building  which  should  not  detract  from  the 
appearance  of  the  Park.  The  style  of  the  Italian 
renaissance  has  been  adopted  by  Mr.  E.  J.  Lennox 
111  the  plans,  which  the  Government  and  the  commis- 
sioners have  approved.  The  building  will  be  about 
500  ft.  long,  70  ft.  wide,  and  40  ft.  high.  As  it  will 
only  be  a  few  vards  from  the  electric  car  line,  and 
affords  an  excellent  view  of  the  rapids,  just  above  the 
Falls,  there  is  lijtle  doubt  but  that  the  power-house 
will  become  one  of  the  sights  of  the  Falls. 

For  the  above  information  our  thanks  are  due  to 
the  Electrical  Development  Company,  of  Ontario,  Ltd., 
and  their  Senior  Assistant  Engineer.  Mr.  Julian, 
Thornley. 
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SIR   JOHN    ISAAC    THORNYCROFT,    F.R.S.,    LL.D. 


OIR  JOHN*  ISAAC  THORNYCROFT,  the 
^  designer  and  builder  of  the  first  torpedo 
boat  for  the  Briti  h  Government,  was  born 
Februaiv  tst,  [84  ,  in  Rome,  where  his  parents, 
both  sculptoi  ided  for  the  purposeof  study- 
ing; their  art  amongst  the  marbles  of  the  Vatican. 
Although  an  artist  of  considerable  distinction, 
the  elder  Thornycroft  was  greatly  interested  in 
engineering  problems,  a  characteristic  which 
was  also  demonstrated  at  an  early  age  by  his 
eldest  son  fohn,  whose  tendency  in  this  direction 
was  enthusiastically  encouraged  by  In-  father. 
He  was  educated  at  private  schools  and  when 
only  seventeen  yeai  1  age  he  constructed  from 
his  own  designs  die  steam  launch  "  Nautilus," 
the  principal  dimensions  of  which  were  :  length, 
[6  tt.  .  be. mi,  5  ft.  10  in.  The  young  engineer's 
vessel  was  a  complete  success  and  fully  justified 
the  general  interest  it  evoked. 

In    1864,  having  attained   his  majority,  Mr. 

Thornycroft   I  unded  the  shipbuilding  yard  at 

Chiswick    which     bears     his    name.       Here    he 

to  build  small  launches  and  to  concen 

trate  his  energies  1  n  die  further  develoj  □ 

l  foi  which  he  had 
tblished  .1  reputation. 
1  building  a  number  of  vessels  he  ti 
arily  abandi  med  construction  work  in  favour  of  an 
appointment  in  the  shipbuilding  yardol  Mi     1 
Wm.  Palmer  al  [ai    >u       Here  he  gained  much 
valuable    experience.     He    then    entered   the 
Univei  ind   underwent  .1 

die-     in    engineering   and  mathematics. 
Shortly  alter  the  completion  oi    his   Uni 

1,,    retui  icd   I      Chiswick  with  .1  well- 

;  -.       mbined  with 

nee. 

II      next   venture   was   the    launch    of    the 

Miranda,"  the  importance  "i   which  may  be 

and  Sir  Frederii  k  I '.1. unwell  j  ;  ecially 

dei  to  witness  its  evolutions, 


and  the  latter,  in  1872,  discussed  the  "  Miranda 
in  a   paper    0  intributed  to  the  transactions  of 
the  Society  of  Naval  Architects. 

Mr.  Thornvci ott's  reputation  as  an  inventor 
was  further  enhanced  by  the  completion  of  the 
"Ghana,"  a  vessel  which  had  the  closed 
stoke-hold  with  forced  draught,  locomotive 
boilers  and  engines  which  united  stiength  and 
lightness  in  what  was  then  the  most  desirable 
degree. 

Subsequent  years  to  a  great  extent  were  spent 
in  transferring  the  principles  of  the  "Gitana" 
to  the  torpedo  boat,  giving  rise  to  an  industry  of 
which  Sir  fohn  is  the  founder.  Amongst  his 
inventions  maybe  mentioned  the  Thornycroft 
rudders  and  the  screw  turbine  for  shallow- 
draught  ves  els.  Sir  |ohn  is  also  the  inventor 
of  an  apparatus  for  steadying  the  roll  of  ships, 
and  he  designed  and  constructed  motor  steam  - 
irtly  before  the  passing  of  the  Act 
which  legalised  their  use  in  this  country  :  later 
on  he  designed  steam-wagons  which  in  com- 
petition gained  several  gold  medals, 
won  the  {'500  prize  offered  by  the  War  Office 
for  the  best  motor-driven  vehicle  suital 
in  1  lit. u  v  pin  p<  ses.  But  his  fame  as  an  inventoi 
is  chiellv  associated  with  the  development  of  the 
water-tube  boiler.    Of  <  me  measure, 

the  principles'  it  this  invention  were  theoretically 
.    known,  but   t"    Sii    John    VU 

distinc  tii  n  ii  pi  rte<  ting  th<  cheme 
and  making  the  utilisation  of  the  water-tube 
boiler  advantageous.  As  will  be  remembered, 
the  boilei  afterwards  adopted  by 

the    Admiralty    On    an    extensive    scale,    and    it 

gradually  met  with  universal  approval. 
Sn    I  ihn     l  aa<      rhornycroft    is    the    Vi(  e 
1  the  Institution  oi  Naval  An 
Member       1      the     Council     of     Mecl 
Engineers;    Membei      1    the   Council    -t    the 
Institution  ol  Civil   Engineers,  and  a  M 
;e  Automobile  Club. 
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U-in.   Centre  Friction  Geared   Capstan  Lathe 

By  Messrs.  H.  \V.  Ward  and  Co.,  Birmingham. 


W/'^  illustrate  on  pages  .24  and  25  an 
1  1 -in.  centre  capstan  lathe  made  by 
Messrs.  H.  W.  Ward  and  Co.  This  machine 
is  particularly  adapted  for  machining  steam 
engine  parts,  gas  engine  parts,  motor-car  details 
such  as  pistons,  change  gears,  bevel  wheels, 
gear  covers,  etc.,  etc.  The  large  hole  through 
the  spindle  is  4:  in.  diameter,  enabling  the  lathe 
tn  lie  used  for  making  gear  blanks,  ballraces, 
etc.,  up  to  the  si/e  of  the  hole,  from  bars,  which 
is  of  course  a  much  more  economical  in 
than  making  them  from  forgings. 

I  he  head  I  k  carries  a  hardened  steel 
spindle,  which  runs  in  parallel  adjustable  gun 
metal  bearings.  It  is  driven  by  .1  three-speed 
cone  pulley  oi  large  diameter  carrying  a  belt 
4.I  in.  wide.  The  gearing  is  of  the  power  8  to  1 . 
and  with  the  two-speed  countershaft  which  is 
supplied  gives  twelve  changes  of  speed  to  the 
spindle.  The  change  over  from  bell  to  gear 
drive  is  accomplished  by  means  of  the  lever  in 
■  1  tin-  headstock.  This  operates  a  friction 
which  may  l>e  moved  over  while  the 
lathe  is  running. 

The  capstan  rest  is  arranged  to  move 
the   bed,  and    to  clamp    in   any  del 

1 1\  mi  i  bolts  and  keep  plate  .     The 

1    slidi    i    .  ■  ■  .    mi    Hid  extra   long,  giving  a 
useful  traverse. 

The  total  traverse  may  be  used  for  exception- 
ally long  ving  the  automatic  revolve 

11 ,  .mil  revolving  the  tu 
hand    a  verj    useful   feature  which   is  seldom 
I 
The  capstan  itself  is  hexagonal  in  1  irm 

its  Hats,  and  tools  may  be  attached  to  it 

either  by  a  round  shank  flat  faces  by 

studs,  this  offering  a  very 

holding  large  and  heavj  tool  . 


the  mechanism  operating  these  is  geared 
positively  to  the  turret,  so  that  whichever  way  the 
the  turret  is  turned,  the  right  stop  for  each 
particular  tool  is  always  brought  into  position. 
These  stops  are  adjustable,  and  act  as  dead  stops 
as  well  as  automatic  trips.  The  feed  to  the 
capstan  rest  is  driven  from  the  end  of  the  spindle 
by  a  covered  train  of  gear  and  a  three-speed  cone 
pulley,  .nid  then  through  two  changes  of  gear 
operated  by  one  of  the  levers  under  the  front  of 
the  headstock,  thus  giving  six  changes  in  all. 
These  changes  are  arranged  in  a  ratio  best 
calculated  to  meet  the  different  requirements  of 
the  w 

The  saddle  has  both  automatic  sliding, 
surfacing  and  screw-cutting  motion,  and  all  the 
feed  handles  are  interlocked,  so  that  when  one 
feed  is  in  action  none  of  the  others  can  be  put 
in  without  first  throwing  the  other  out  The 
de  is  provided  with  a  square  turret  at  the 
front  and  a  square  tool  post  at  the  rear.  The 
square  has  indexing  motion,  and  may 

be  Inked    independently   oi    this  in  an\   d 
position. 

B  ith  the  tool  posts  may  be  rem  ived  when 
desired,  and  form  tools  or  any  other  no 
adaptation  fixed  by  means  of  the  tee  skits.  The 
feed  m  iti  hi  for  the  saddle  is  driven  from  the 
rear  of  the  spindle  by  the  above-mentioned  tram 
of  gear,  and  then  through  a  change  gear  box 
operated  by  three  levers,  giving  eighl  changes 
ol    feed    and   .1   reversing    motion.     All    these 

evei  notion  a] 

the  three  feeds,  viz.  :  sliding,  surfacing  and 
screwcutting.  Four  automatic  and  dead  stops 
are  provided  independently  for  the  sliding  and 
A  pump,  tank,  and  fittings 
are    provided    foi    lubricating  when 

using    steel,    and    when    desired    an    oil-feed 
through  the  turret  is  supplied. 
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THE    UNDERTYPE    ENGINE. 

By    J.   C.    R.   Adams. 

(Continual  from  fage  969,  Vol.  V.) 

Previous  articles    on    the    subject    of    Portable  Engines    will    be    found    in    the    July,   August, 
September,  and   October   Numbers   of    Page's    Magazine,  and    in    the    subsequent    numbers    of 

Page's  Weekly. 


ESSRS.  DAVEY.  PAXMAN  AND 
CO.,  of  Colchester,  were  very 
early  in  the  field  with  their 
Compound  undertype  engine, 
much  of  the  electric  light 
and  power  supplied  to  the 
South  Kensington  series  of  Exhibitions,  1883, 
and  onwards,  being  driven  by  Messrs.  Paxman's 
engines  of  this  class. 

MESSRS.     DAVEY,    PAXMAN     AND    CO.'S     UNDERTYPE 
COMPOUND. 

Fig.  6  illustrates  with  sufficient  accuracy 
the  design  of  both  the  compound  and  high- 
pressure  automatic  classes,  the  particular  engine 
shown  being  one  of  the  larger  sizes,  which 
.from  25  n.h.p.  and  upwards  are  made  with 
cast-iron  built-up  girder  beds,  below  that 
size  being  mounted  upon  a  steel  channel  frame. 
In  general  arrangement  the  engine  details 
are  similar  to  those  of  the  compound  portable 
engines  already  noticed,  and,  of  course,  the  same 
degree  of  efficiency  and  economy  is  obtained 
from    the    undertype    class. 
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COMPOUND. 

Hoi 

se  Power. 
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Cvli 
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Revs. 
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L.P. 
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The  working  pressure  of  the  compound  engine 
is  140  lb.,  and  the  cylinder  ratio  is  about 
2-6  to  1.  The  cranks  are  not  balanced,  but 
both  central  and  outside  bearings  are  pro- 
vided for  the  crankshaft. 

RUSTON'S     COMPOUND     UNDERTYPE. 

Messrs.  Ruston.  Proctor  and  Co..  Ltd.,  of 
Lincoln,  also  make  a  speciality  of  the  under- 
type  engine.  Fig.  7  illustrates  a  very  fine 
example,  built  for  the  Indian  North  Western 
Railway.  The  wrought-iron  girder  frame  (op- 
tional as  against  the  cast-iron  bed)  is  very 
strongly  attached  to,  and  stiffened  by,  the 
portion  of  the  cylinder  casting  projecting 
downwards,  to  the  planed  sides  of  which  the 
channel  girders  are  bolted.  At  the  other  end 
the  massive  cast-iron  ashpan  performs  a  similar 
function.  A  central  bearing  is  provided  for 
the  crankshaft,  which  is  a  machined  steel  forging, 
but  not  balanced.  In  the  12-h.p.  sizes  and 
upwards  a  fourth  bearing  is  supplied  outside 
the  flywheel.  The  crosshead  slides  are  cylin- 
drical, with  box-pattern  crossheads  having 
adjustable  slide  blocks,  and  the  connecting  rods 
at    the  crank  end   are  fitted  with  marine  type 
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FIG.     7.      AN     UXDERTYPE     ENGINE     BUILT     BY     MESSRS.     RUSTON,     PROCTOR    AND     CO.,     LTD. 
FOR     THE     INDIAN     NORTH     WESTERN     RAILWAY. 


FIG.    8.      A    SIMILAR     ENGINE     FITTED    WITH     CONDENSER. 
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brasses.  The  main  bearings  are  in  four  parts, 
with  vertical  and  horizontal  adjustments.  The 
automatic  expansion  gear  of  the  link  type,  vary- 
ing the  cut-off  between  the  limits  of  1  per  cent. 
and  60  per  cent.,  is  controlled  by  a  chain- 
driven  governor,  fitted  with  an  oil-cylinder 
or  dashpot  to  ensure  steadiness  with  a  sensitive 
governor.  Generally  speaking,  the  equipment 
of  these  engines  leaves  nothing  to  be  desired. 

Fig.  8  shows  a  nearly  similar  engine,  but 
built  to  a  slightly  different  specification,  and 
fitted  with  condenser,  the  diverting  valve 
hand-wheel  for  which  is  seen  just  under  the 
barrel  of  the  boiler.  This  engine  is  fitted 
with  centrifugal  oilers  to  the  cranks,  and 
lubricating  arrangements  for  non-stop  running. 
"but  these,  of  course,  are  not  part  of  the  regular 
equipment.  Messrs.  Ruston  manufacture  the 
compound  engines  in  the  following  sizes: 
viz.  : — 
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The  working  pressure  is  120  to  140  lb.,  and  the 
■  ratio  is  zl  to  1. 
The  single  and  double  cylinder  high-pressi  p 
engines  are  constructed  upon  the  same  lines  as 
the  compounds,  with  steel  channel  frames,  01 
cast-iron  bed  plates,  at  the  option  oi  tin-  pur- 
chaser. They  can  be  fitted  with  automatic 
expansion  gear,  and  with  condensers  when 
desired. 

DIMENSIONS     OF     SINGLE    AND  DOUBLE    CYLINDER 
ENGINES. 

H  Piwer.  Cylinder.  Revs.  iiT"",!, 

Noml.        Effective.  Dia.         Stroke.  per  Min.  Cwt 

3  8  6\  IO  i'.;  46 

4  IO                 7  12  140  64 

5  1 3                  8  12  140  70 

6  15                8  £  12  1 41  >  76 

7  is            .,;  12  140  s4 

8  21  10  12  140  93 
10  2S  II  14  [30  1 10 
12  34  12  15  125  121 


DOUBLE     CYLINDERS. 

20  '    ,  II  14' 

25  y\  12  140  113 

30  8|  12  140  124 

36  9  14  125  141 

44  10  14  125  152 

54  i<>:  15  120  177 

60  11  [6  120  195 

70  12  17  1 10  262 


S<  . 
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MESSRS.     MARSHALL'S     (P.     3)      UNDERTYPE,     8     TO 
35     H.P. 

Messrs.  Marshall.  Sons,  and  Co.,  Ltd..  ol 
Gainsborough,  make  their  compound  under- 
type  engines  up  to  35  n.h.p.,  as  fig.  9  (page  32), 
which  is  taken  from  a  30  n.h.p.  engine.  (The 
waterheater  shown,  as  well  as  the  non-stop 
lubricating  arrangements  are.  however,  not 
included  in  the  outfit).  The  boiler  is  here 
illustrated  uncovered,  to  show  the  riveting, 
bu1  is,  of  course,  in  practice,  lagged  and  finished 
off,  as  in  fig.  10.  Fig.  10  is  a  view  of  the  larger 
engines  (40  to  60  n.h.p.),  which  are  fitted  with 
Proell  expansion  gear,  in  place  of  the  Hartnell, 
used  in  the  smallei  sizes. 

MESSRS.        MARSHALL'S        (P.      4)       UNDERTYPE       40 
TO     60     H.P. 

The  leading  features  of  Messrs.  Marshall's 
undertype  engine-  generally  are  steel-girdei 
frames,  cylindrical  trunk  guides,  outside  steam 
chests,  balanced  cranks  with  centre  bearing, 
and.  in  the  16-h.p.  sizes  and  upwards,  an  ad- 
ditional bearing  outside  the  flywheel.  The 
Hartnell  governor  is  a  powerful  vertical  (as 
distinguished  from  Messrs.  Fowler's,  which  runs 
upon  a  horizontal  axis),  spring  governor  with 
inverted  arms,  acting  upon  a  radius-road 
working  in  a  slot  link  of  the  usual  type,  and  thus 
varying  the  travel  of  the  expansion  valve — 
a  flat  slide  working  upon  the  back  of  the  main 
valve. 

Dr.  Proell's  gear,  as  used  in  the  larger  sizes 
(fig.  io)  is  oi  ,1  totally  different  construction. 
In  this  system  the  --train  is  admitted  to  each 
end  of  the  high-pressure  cylinder  by  a  double- 
seated  conical  lifting  valve,  worked  thus: 
From  an  eccentric  on  the  crank-shatt  an  in- 
clined flat  rod  leads  to  a  rocking  arm,  connected 
by  a  short  shaft  on  the  top  of  the  steam  chest  to  a 
double-armed  lever  at  right  angles  to  it.     The 
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M)    UNDERTYPE     ENGINE     BY    MESSRS.     MARSHALL,    SONS     IV! 


to-and-fro  movemenl  oi  the  roi  1  trans- 

lated into  .in  up-and  dov  Louble- 

lever  lifts  alterna  ti  am  valves 

■  1  ends  oi  the  cylinder  ;    and.  if  it  were 

not  for  the  interferem  e  of  tl would 

lower  each  valve  on  to  its  seal 

the    other,     ["hi     govei  noi    has    the    effei  1    of 

"  tripping  "  or  rel 

the    heighl    oi    thi     govei  nor- 

0  and 

,  ent.  of  th  I         udden 

eswhen  "  tripped 

lir-valves  in  the  small  inders, 

uliii  li  t 1  1   the  valve  down 

quietly  upon  its  ugh  to 

the  in- 
dii  atoi  !  'lone 

:k    in   the  high-pressure  cylindei 
hausti  '   of  ports  th 

slide    exhausl    valves,    worked    in    tin-    usual 
in. nun  balanced    valvi  - 

ks  by 


rings  in  contai  1   with  the  steam         : 
The    low-pressure    cylinder    1-    fitted 
with  -lulc  valves  upon  Meyer's  system,  in  which 
the   virtual   length  of   tin-  expansion   \ 

ml  left-handed  s(  rew  worked 

1.   and. 

consequently,  capable  "t  being  varied  l>\   hand 
when  tin  engine  i>  running. 

M  Marshall's  dimi  illows  : 

;  ire   the 

;6  to  1  : — 
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(To  be  rent  anted.) 
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QUESTIONS    OF    THE    DAY. 

-The  National  Encouragement  of  the  British   Inventor:     How  can   it  be 


secured  ?    (Continued  from  page  970.) 


WHAT    CONSTITUTES     A     PATENTABLE     INVENTION 

( >n  the  vexed  question  as  to  what  should 
and  what  should  not  constitute  an  invention, 
we  have  received  an  interesting  letter  from 
Mr.  Henry  Davey.  of  Conaways.  Ewell.  Surrey, 
from  which  we  have  extracted  the  following  : — 

Faraday  discovered  an  electric  effect  by  turning 
a  coil  of  wire  in  a  magnetic  field.  It  required  invention 
to  give  practical  effect  to  this  discovery.  The  effect 
itself  was  new  and  any  mechanism  to  give  practical 
effect  to  it   must   necessarily  be  new  also. 

The  dividing  line  between  a  mere  new  combination 
of  parts  more  or  less  obvious  and  a  true  invention  is 
involved  in  subtlety.  Where  the  new  combination 
produces  a  scientific  result  unthinkable  to  experts 
generally,  then  it  is  distinctly  an  invention.  The 
inventor  has  been  more  far-seeing  than  the  experts. 

Inventions  are  sometimes  made  without  the  aid  of 
scientific  teaching  and  are  the  result  of  a  logical 
association  of  common  knowledge  in  the  mind  of  the 
inventor.  Accurate  observation  of  every  day  things 
combined  with  logical  methods  of  thought  and  a  true 
sense  of  practical  requirements  are  good  without 
scientific  attainment,  but  are  better  with  it. 

The  invention  of  the  first  steam  engine,  viz.,  that  of 
Newcomen,  was  the  result  of  the  logical  association  of 
common  knowledge  in  the  mind  of  the  inventor, 
guided  by  a  clear  insight  into  what  was  practically 
required. 

Watt's  improvement  on  the  Newcomen  engine  was 
not  the  result  of  a  scientific  discovery,  but  having 
observed  that  steam  was  condensed  by  cold  water 
and  that  the  steam  entering  the  Newcomen  engine 
cylinder  came  into  contact  with  cold  water,  he  set 
himself  the  problem  of  causing  the  steam  to  enter 
the  cylinder  without  coming  in  contact  with  the 
condensing  water,  and  that  it  should  only  do  so  on 
leaving  the  cylinder  after  having  done  its  work.  In 
his  own  words  he  succeeded  by  intense  thinking.  The 
logical  setting  of  the  problem  was  the  first  step,  then 
came  the  inventive  genius  in  arranging  a  combination 
of  valves,  pipes,  cylinders  and  pistons,  all  separately 
known  in  such  a  way  as  to  secure  the  desired  result 
in  a  practically  workable  form. 

When  he  succeeded  he  had  made  no  new  dis- 
covery,  but  had  made  an  entirely  new  combination  of 
mechanism,  by  means  of  which  a  result  was  obtained 
not  obtained  before. 

It  may  be  asked,  is  not  a  new  combination,  although 


not  securing  any  new  result,  an  invention  .'  It  is.  in  a 
restricted  sense,  and  may  be  an  improvement  on  any- 
thing that  has  been  clone  before,  and  in  that  sense, 
if  it  is  of  great  commercial  or  scientific  importance,  the 
inventor  should  be  granted  protection  for  his  invention. 
It  is  not  possible  that  the  Patent  Office  can  determine 
the  value  of  any  proposed  patent,  but  obviously  it  can 
help  the  inventor  by  giving  him  a  list  of  patents  already 
granted  which  appear  to  be  of  a  similar  nature.  To 
refuse  an  application  after  that,  because  of  anticipation, 
would  be  to  pass  judgment  on  patents  already  granted, 
and  to  invest  them  with  a  sort  of  title  to  validity, 
a  judgment  which  might,  if  the  refused  patent  had 
been  granted,  be  reversed  in  the  Law  Courts. 
THE  CLASSIFICATION    AND    ANALYSIS    OF    PATENTS. 

The  following  remarks,  anent  the  subject 
of  sub-division  of  an  invention  into  several 
patents  and  the  necessity  of  a  perfect  system 
of  classification  of  patents,  appear  in  the 
published  report  of  a  paper  read  at  the  Society 
of  Arts,  on  December  14th,  1904,  by  Mr.  C.  D. 
Abel. 

In  the  new  rules  lately  issued  by  the  Board  of 
Trade,  some  general  provision  has  been  made  in 
this  direction  by  the  statement  that  "  when  a  speci- 
fication comprises  several  distinct  matters,  they 
shall  not  be  deemed  to  constitute  one  invention  by 
reason  only  that  they  are  all  applicable  to  or  may  form 
parts  of  an  existing  machine,  apparatus  or  process," 
which  rule,  however,  will  of  course  apply  generally 
to  all  patent  applications,  and  the  difficult  question 
will  arise  as  to  the  proper  definition  to  be  put  upon 
the   term   "  one  invention." 

It  would  appear  that  the  Comptroller  is  now  going 
to   adopt  a  definition   similar  to   the  German   one. 

The  efficient  carrying  out  of  the  new  system 
depend  probably  quite  as  much  upon  a  proper  classi- 
fication of  the  inventions  as  upon  the  number  and 
quality  of  the  examining  staff. 

The  search  as  to  the  novelty  of  an  invention  is 
obviously  enormously  facilitated,  if  one  has  close  at 
hand  a  complete  synopsis  of  all  prior  patents  111  any 
\v,i\    relating  to  the  invention  in  question. 

Now  the  most  perfect  system  of  classification  in 
existence  is  probably  that  carried  out  by  the  United 
States  Patent  Office. 

In  this  office,  the  subjects  of  invention  are  divided 
into  235  classes,  and  these  classes  are  distributed 
among  38  examining  divisions  of  the  office. 
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CIVIL    AND    MECHANICAL 
ENGINEERS'   SOCIETY. 

PROPOSED     THAMES     BARRAGE. 

At  a  meeting  of  this  Societj  tie!  I  at  I  axton  Hall, 
Westminster,  yesterday,  a  paper  on  this  subject 
by  Mr.  James  Casey  was  on  the  agenda,  of  which  the 
following  is  an   abstract  :  — 

In  the  author's  opinion  the  scheme  offers  a  solution  to 
the  complicated  problem  of  attempting  to  remove 
tile  difficulties  and  inconveniences  attending  the 
n,i\  Lgationof  the  Thames,  owing  to  the  increasing  size 
of  steam  vessels,  and  in  properly  controlling  the 
enormous  volume  of  commerce  flowing  into  and  out 
of  the  Port. 

The  tidal  portion  of  the  River  Thames  proper, 
extending  from  Gravesend  to  Teddington,  is  ;?  miles 
»th  in  a  direct  course,  but  owing  to  the  various 
bends  and  windings  in  the  upper  and  middle  reaches, 
is  about  46  miles  in  length,  a  difference  of  13  miles. 
The  width  of  the  river  at  Gravesend — and  here  it 
is  proposed  the  barrage  should  be — is  about  2,400  ft., 
with  a  depth  at  low  water  of  45  ft.  The  width  of 
the  river  at  London  Bridge  is  650  it.  at  low  water 
with  a  depth  of  10  ft.,  and  the  width  of  the  river 
at  Teddington  is  j;oft..  with  a  depth  at  low  water 
ot  about  6  ft.  The  average  width  of  the  river 
between  Gravesend  and  Teddington  is  about  one- 
third  of  a  mile,  and  the  current  about  four  knots, 
the  rise  of  tide  being  from  15  ft.  to  J"  it.  9  in  a1 
send,  and  17  ft.  to  j  1  ft.  at  London  Bridge. 
The  fall  of  the  river  bed  from  below  Teddington 
is  about  1  ft.  in  the  mile,  and  free  of  any  rapid 
current  - 

It  will  be  interesting,  says  the  author,  to  note 
the  various  limits  of  navigable  depths  at  low  watei 
3pi  ing  tides  from  Gravesend  to  London  Bridge,  as  the 
river  is  at  present.  From  Gravesend  to  Crayford- 
ness  the  limit  is  26  ft.  draft  at  low  water  Spring 
tides,  and  from  (  rayfordness  to  Halfway  Reach 
the  limit  is  j.i  It.  from  Halfway  Reach  to  Surrey 
Commercial  Docks  (eastern  end)  is  15  It.,  and  to 
London  Bridge  under  toft.  From  this  15  ft. 
limit  the  Royal  Commission  proposed  dredging  the 
river  to  a  depth  of  30  ft.  at  low  water  Spring  tides 
,!(,w  n  to  1  'i  11  esem 


THE     GRAVESEND     LOCKS. 

I  he    proposal   for   construi  ting    a    barragi      1 
lie'    nxer     from    Gravesend     to     Tilbury,    o) 
concrete    with     grant        1  e  ings.    provides    says    the 
author,  lor  tour  IolU-.  two  ot  which  are  to  be   1,000ft. 
in  length,  and  two  of   800  ft.,   and    100  ft.    ami 
111    width   respectively     provided   with   internal    steel 
gates  dividing  them  into  lengths  of  300  ft.  and  71  <o  fl 
in  the  case  of  the  larger  locks,  and    JOO  ft,  and 
in   the   case  of   the  lesser  ones.      In   addition   to   the 
outer   gates,    a    number   of   adjustable    steel    sluices 
will  also  be  provided,   fitted  at  the  top  and  bottom 
of  the  barrage,  and  having  sufficient  area  to  regulate 
tie-    flow    and   necessary   -cour   of   the   river   bottom 
during   ebb   tide.      In   the   base  of  the  barrage  would 
he    constructed    .1    railwaj     tunnel   connecting    Kent 
and    Essex    with    the   northern   line-     which,    from   a 
commercial  and   strategic   point   of  view,   would  be 
most    valuable.      At    present    all    passengers,    goods, 
and    luggage     traffic     to     and    from     the     Continent 
has  to  pass  through  London,  there  being  no  alternative 
route,  but  if  this  railway   connection  were   made,   the 
traffic  passing  between   the  Continent  and  the  eastern 
and    midland    counties     and    Scotland    would     pass 
directly     through    without    change    of     carriage,     or 
touching  London 

As  to  the  strategic  value  of  the  tunnel  railway 
tie  author  points  out  that  it  would  be  about 
,:  miles  from  Woolwich  Arsenal  on  the  west 
side,  and  Tl  miles  from  t  hatham,  the  great  naval 
dockyard  on  the  east  side,  thus  affording  direct 
and  speedy  means  for  the  prompt  shipment  of  men 
and  material  from  these  respective  depots. 

'  >  the  barrage   it    1-   proposed   to   have   .1    roa  I 

way    tor   vehicular   traffic,    and    the   locks   would    be 
worked     electricallj      from     a    dynamo     station.      \ 
pilot  tower,  from  which  the  traffic  could  be  rc.i 
end    the  locks  and   movable   bridge  controlle 
forms    part   of   the  si  heme. 

The  number  of  ve  ing   in  and  out    oi    th 

Port    at    Gravesend    during    the    year    ending    June. 
[903,    was   44.;r;     bul    tie-    number   ot   small   crafl 

tugs,    etc.,    ot     15    ton-   register   and    1---    is 
stated    to    be    about     s.420    per    week,    or   aboul    2 
in     the     hour.      The     tour     proposed     locks     working 
24  hours  per  day,  would  be  capable  ot  passin 
shipS]  and   2,6  1  md  small  craft  in  one  day. 

There  being  a  level  twice  in  the  j  4  h  >  irs,  an  1  specia 
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for   throu  tlj    after   being  practically 

derelict  foi  years,  the  author  points  out  that  it  would 

■  ■    tap  t he  5e\ ern 
ind  thus  ha\  e  an  ai  Ii  lit  ii  mal  su 
far  as   London    is   concerned   would   settle  thi 
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When   the   river   is   held   up   bj    the 
unsightly   mud   banks  will  be-  i 
it   will  to  de\  eli  ip    the    larg      ireas   of 

lying  idl bol 

i  i  nit  v  highwater  mark, between  Woolwich 
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installed     by     the    London    Countj     t 
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A   DEEP  WATER  CHANNEL  TO  THE   MORE. 

Beli         G  sary   that    a   channel 

at  low  water  Sprin 
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and  at  the  1  loze  deep  (to  the  east  ol  the  Son    Light- 
ship)   t  at    low    water.      Thus    it    would 
1    difficult    matter    to   secure   by    mechanical 

place 
w  .1  lis  1  'ii  1  he  m  'i  t  ii  side  fi  om  1  an\  13    1  sland 
would 

.:st    in     this 
within    an    area    ol    a    few     miles,    son,.     1: 

that    regulate    the     ebb    and     flow     ol     the 

Island,    With 

1 

with  it  luth  of  1 1"    R  ■ 

\t  thi  N  .111.1:  down  fn 

ind  and  mud  ill  su  5 
are  dep  same  may   be  said   wit ; 

thus  tin  of  t  ides  and 

at   the   Nore    all  enfeebled,  .tm\  consequent! 

banks   ... .  in  .      In    the   estuai  y    the   enti 

Sw  in    1  hanm  owing 

running   111   an 

so  thai  illast   using   I 

from     the    north    do    not    answer    theii 
liently    then-    are    more    .  ollisions 
111    this   channel    than    in    all    the   othei 


[  ANl'Ak'Y    6,    IQ05. 


PAGE'S     WEEKLY. 


the  Barrow  Channel,  which  is  both  wide  and  deep, 
should  be  utilised.  As  to  the  suggestion  that  a 
direct  straight  channel  might  be  made  from  the  Nore 
to  the  Alexandra  Channel,  it  could  certainly  be 
done,  but,  as  to  maintaining  it,  the  author  has  great 
doubts,  and  therefore  agrees  that  the  Edinburgh 
(  hannel,  although  some  miles  longer,  is  safer, 
and  not  so  liable  to  silt  up,  being  protected  from 
the  North  Sea  by  the  Long  Sand. 

The  volume  of  the  water  in  the  estuary  is  computed 
to  be  at  high  Spring  tides  70,200,000,000  cubic  ft., 
and  at  low  water  30,500,000,000  cubic  ft.  What 
is  known  as  the  tidal  wave  arises  from  the  heaping  up 
of  the  waters,  and  as  the  wave  approaches  the  in- 
dented coast  line  its  process  is  stopped,  and  the 
water  being  confined  in  the  narrow  channels  fills 
up  the  estuaries  and  creeks,  and  in  those  cases  the 
tide  is  higher  than  the  open  seas.  In  shallow  water 
such  as  the  North  Sea  and  Channel,  the  tides  seldom 
exceed  15  It.  rise,  and  15  ft.  Spring  tide  at  the 
Nore. 

THE     CHARLES     RIVER      BARRAGE 

The  United  States  Government  have  for  some 
years  past  contemplated  putting  a  barrage  across 
the  Charles  River  at  Boston,  which  river  is  similar 
111  many  respects  with  the  Thames,  but  not  so  large 
in  volume.  After  most  searching  inquiry  from  an 
engineering  and  sanitary  point  of  view,  they  have 
now  decided  to  erect  the  barrage,  and  commenced 
operations  in  June  last.  A  special  report  has  been 
published  and  issued,  which  will  be  found  most 
interesting  and  instructive. 

The  adoption  of  the  Thames  barrage,  as  a  whole, 
deserves,  in  the  opinion  of  the  author,  the  most  careful 
and  serious  consideration  of  the  naval  and  military 
authorities. 


INSTITUTION    OF    MECHANICAL 
ENGINEERS. 


IMPACT    TESTS. 

HEAT     TREATMENT     EXPERIMENTS    WITH    CHROME 
VANADIUM     STEEL. 

A  T  the  last  meeting  of  the  Society  there  was  an 
-'*•  interesting  discussion  on  the  latter  paper, 
reported  in  last  week's  issue,  and  for  the 
illustrations  to  which  we  beg  to  acknowledge 
our  indebtedness  to  the  Institution  of  Mechanical 
Engineers,  who  lent  the  original  photographs  from 
which  the  blocks  were  made. 

The  discussion   was  a  joint  discussion  on   the  two 
papers,    "  Impact    Tests    on    the    Wrought    Steels    Of 


Commerce,"  and  Heat  ["reatment  Experiments  with 
Chrome  Vanadium   Ste  \  " 

Captain  Sankey,  one  of  the  authors  of  the  latter  paper, 
dri  w  attention  to  the  remarkable  properties  of  chrome 
vanadium  steel,  and  specially  drew  attention  to  the 
fact  that  when  the  material  was  soaked  for  three  hours 
it  1  loo  deg.  Cent.,  it  gave  considerably  better  results 
than  when  soaked  for  twelve  hours  at  the  same 
temperature.  Also,  in  the  former  case,  the  structure 
was  not  nearly  so  ruined.  Various  modifications  had 
been  made  in  Professor  Arnold's  machine  for  this 
case,  which  modified  some  of  the  results.  One  altera- 
tion that  had  been  made  was  that  the  stroke  had  been 
altered  from  i\  in.  to  2  in.  Although  these  alterations 
were  only  small,  he  pointed  out  that  the  lesults,  in 
order  to  be  comparable  with  the  rest,  must  be 
multiplied  by  two,  thus  bringing  the  value  to 
approximntelv    1, 600 

The  President,  in  thanking  the  authors,  said  he 
had  received  a  letter  from  Sir  William  Roscoe,  who 
regretted  his  inability  to  be  present  at  the  meeting, 
,'s  it  was  a  subject  in  which  he  had  been  interested  for 
fifty  years.  It  would,  be  remembered  that  Sir  William 
Roscoe  was  one  of  the  first — if  not  the  first — to 
separate  vanadium. 

l>r.  Carpenter  pointed  out  that  the  National 
Physical  Laboratory  determined  the  recalescence  point 
of  this  steel  by  a  differential  method,  and  made  the 
average  705  cleg.  Cent.— 1,301  deg.  Fall.— with  a 
temperature  of  maximum  intensity  of  about  740  deg. 
Cent.  — 1564  deg.  Fah.  He  thought  there  might  be 
some  doubt  as  to  how  these  figures  were  arrived  at, 
and  stated  that  they  were  obtained  from  the  cooling 
curve. 

THE    VALUE    OF    VANADIUM     AND    CHROMIUM. 

Professor  Harbord  referred  to  the  method  of  making 
tests  in  bulk  for  such  materials  as  rails.  This  was 
so  expensive  that  it  would  lie  infinitely  better  if  some 
simple  means—as  in  the  case  of  impact  tests — could 
be  adopted,  but  at  present  the  great  objection  lay  in  the 
irregularity  of  the  results.  He  would  like  to  ask 
Mr.  Seaton  if  he  obtained  the  same  irregularity.  The 
method  adopted  by  Breml  and  Volga  was  then  briefly 
described,  which  consisted  of  clamping  one  end  of  the 
test  niece  firmly  in  a  vice  and  allowing  a  weight  to 
drop  on  the  free  end.  With  regard  to  the  question  of 
notching  the  bars,  he  pointed  out  that  Breuil  and 
Volga  had  come  to  the  conclusion  that  it  was  be'tter 
to  leave  the  bar  quite  plain,  with  no  notch  of  any 
description.  He  asked  Mr.  Kent-Smith  if  he  could 
say  how  much  the  vanadium  and  how  much  the 
chromium  respectively  had  to  do  with  the  properties 
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TESTS     AT     THE     CRITICAL     TEMPERATURE. 

Mr.  Kent  Smith  said  he  would  answer  most  oi  thi 
questions  in  writing.  With  regard  to  Dr.  Carpenter's 
remarks  on  the  thermo-electric  and  difierenti  il  methods 
for  recalescem  leterminations,  he  knew  they  were 
both    th  !    considered    that    they   might    to 

havi     substituted    "electric    resistance"    :netho 
it  was  a  more  suitable  term.     With  regard  to  thi    1     I 
at    the    critical    temperature,    he    would     give    some 
interesting   results,    in    thi    report,    that    had   recently 
been  obtaiw  •  rat  ures  van  ing  from 

to  720  deg.  ! '1  Carpenter  had  only  been  able  to 
obtain  one  retardation  point,  but  Mr.  Kent  Smith 
stated  that  they — the  authors — hail  certainly  obtained 
two.  In  answei  to  Professor  Harbord  as  to  how  much 
thepercentagi  r>1  \  tnadium  and  chromium  respei  tivi  I  - 
was  responsible  for  the  physical  properties  of  the 
steel,  Mr.  Kent-Smith  explained  that  by  increasing  the 
amount  of  the  latter,  a  higher  stress  was  obtained, 
ami  with  a  static  stress  of  38  tons  per  square  inch, 
thi  steel  practically  Ueeps  the  ductility  of  the  raw 
material. 

FARADAY    SOCIETY. 

The  tenth  ordinary  meeting  of  the  Faraday  Society 
was  held  on  Monday,  December  19th,  1904,  at  the 
Institution  of  Electrical  Engineers.  M.  J.  Swinburne, 
resident,   occupying  the  chair. 

M.  Adolphe  Minet  communicated  Part  II.  of  his 
paper  on  "  The  Electric  Furnace  :  Its  Origin,  Trans- 
formations,   and    Applications." 

Dr.  F.  Mollwo  Perkin  read  a  paper  by  himself  and 
Mr.  W.  C.  Prebble  on  the  "Electrolytic  Analysis  oi 
Cobalt  and  Nickel." 

Mr.  E.  Gelstharp  presented  two  shorl  papi  rs  entitled 
"The   Electrolytic    Preparation    ot    Tin     Paste"    ami 

Note  on  the  Electrolytic  Recovery  of  Tin"  respec- 
tively. 

I  he  author  first  describes  briefly  the  original  Indian 
mode  of  making  tin  paste— which  is  used  lor  the  pro- 
duction of  metallii  paper  and  other  ornamental  pur- 
poses— and  the  ,  hemii  il  process  as  generally  carried 
out.  The  latter  is  troublesome  on  account  of  fumes, 
ami  some  of  tlie  tin  is  precipitated  as  bright  crystals, 
which  are  useless  tor  this  purpose.  Moreover,  the 
electrolytic  processs  is  less  costly,  in  spite  of  the 
low  current  efficiency  (50  per  cent. ),  ami  can  be  worked 
continuously.  The  process  consists  in  dissolving 
anodes  of  tin,  roughly  cast  from  commercial  ingots. 
in  dilute  hydrochloric  acid,  and  depositing  the  metal 
in  the  form  of  sponge  on  cathodes  of  block  tin  or  tinned 
iron.  The  current  density  of  the  cothode  is  270 
amperes  per  square  meter.      The  electrolyte  is  kept  in 


tati  "i  rapi  1  cin  ulation.      Chi    ■:■    0 
allowed  t"  emu   to  a  thickne  s  of  aboul    u 
is  then  scrape  1  nil  the  1  ithodes.     It  then  floats  to  the 
tup  of    tie-   li  ith   ,11c!  coo]     i    awaj .      Fo   produc< 

20  cwt     ni   paste  a    week   requires  a   generato 
;oo  amperes  at  8  to   to  v  "lis. 

ELECTROLYTIC     RECOVERY     OF     TIN. 

Mr  Gelstharp's  second  not<  describes  an  experiment 
that  has  some  bearing  mi  the  conditions  necessary  for 
electrolytically  stripping  tin  plate.  A  current  was 
sent  through  an  electrolyte  of  pure  caustic  s.  > 
tempera!  ur<  1  >t  •  1  leg  C.  by  means  of  a 
1  Lthode  of  tin  plate.  The  voltage  was  3 \,  but  a  1  urrent 
of  only  i  ampere  passed  through  the  cell;  then 
very  little  gassing  and  the  tin  did  not  strip  from  the 
anode,  but  became  coated  with  a  light-brownish 
adherent  deposit.  The  author  considers  this  to  be  an 
oxide  of  tin,  far  on  reversing  the  currant  t  >r  .\n  instant 
and  then  reversing  again,  a  current  of  1 \  amperes 
at  1  volt  passed  freely,  and  the  tin  was  effectively 
dissolved,  due  to  the  reduction  of  the  oxide  film  to 
en  ;il  by  the  hydrogen  evolved  at  the  moment  of 
reversal 

I  lie   deposited    tin    generates   hydrogen   in     watei 
the  author  considers   that    besides  containing   an   alloy 
of    tin    and    hydrogen,     tin    paste    deposited    fro 
alkali  solution  also  contains  sodium. 

Agitation  of  the  cathode  is  of  great  importance  in 
tin  recovery  ;  a  quick  succession  of  shocks  by  reducing 
polarisation  reduces  the  consumption  of  energj  by 
30  to  40  per  cent. 

Finally,    the   acid    and    alkali    processes    for    tin    re 
coverj  are  compare  I.      I  he  former  is  the  more  suitable 
for  making  tin  paste,  and   the  latter    for  tin    1 
from  scrap. 


INSTITUTE    OF    MARINE 
ENGINEERS. 

FUEL    ECONOMY     BY     INSULATION. 

At    a    recent    ordinary    meeting    Mr.    R.    B    I 
contributed    a    paper    on    this    subject,    of     which     the 
following  is  an  a  I  istract  :  — 

I  he  subject  may  be  divided  into  three  sections, 
insulations  of  heat,  ol  cold,  and  of  sound,  but  the 
author  deals  only  with  the  first.  The  author  refers 
to  losses  bj  radiation,  which  seldom  receives  the 
consideration  it  deserves  and  makes  com] 
between  twenty-tour  different  classes  of  non-conductors. 
I  I, hi  lilt,  as  might  be  expected,  tops  the  list,  but  is, 
of  course,  open  to  the  objection  of  being  inflami 
Among    non-inflammable    man  rials    it    is    well-known 
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a    well-known    philanthropist,    and    was    one    of    the 
founders  oi   the   Wellesley  training  ship  for  boys. 

5u    John    I  owler    Mr. 

ne  of  a  well-known  family,  to  whose 

distinction    he   himself,    however,    added   not    .1    little 

m  the  department  oi  mining  engineering.     He  was  one 

ind  playe  1  .1  part  in 

the  development  oi  the  West   Australian  goldfields,  in 

in   mining   work   in   other  parts 

Mr.  K  Charles  Else  will  be  i 

he  associates  oi  Brunei    but  during 
ttei  known  .1-   .1    prominent 
-oil- 
Mr.  W.  G.  Laws,  whose  death  is  reported  from  New- 
castle, had  acted  in  the  capacity  to  that 
city.     Ik- had  been  formerlj  associated  with  the  North 
Eastern  and  North  British  Railv 
Mr.  1 ,            i                                >en  lived  long  enough 

1  ondon  metal 
trade,  with  which  he  was  connei  ted  tor  u] 

ind      In-      death    breaks    more    than    .,■ 
ion.     The   tirm   ol   Von    Dadelszen   and    North 
u.is  famous   m   the 'so's,  and   had  wide  ramifications. 

md     in 
traded  alone.      He  remained  a  member 
ol  the  Metal  Exi  hange  unl 
The   1   •■     Mi      \      V    Rii 
Bloom  field  Engine  Works,  was   well-known   on   Wi 
side.       Hi-    name    had      1  1    with    some 

Ihk  undertakin  with    muni'    engineering. 

Mr.  3i  West 

id    latterly   devoted 
t    abilities    to  opmenl    ol    tbi 

luntry. 

irmerly  assistant  secretary  ol  the 
hi   Railway  in  Glasgow  and  am 
entitled   "  I  he   British   Raih 

Ml  le  ith    has    jusl 

n,   »,h  formi  •■!  the 

and   Midland    |oinl    Railway. 
Mi     Edmund  Hunt  will  1m    remembered  as  I 

uthority  on  patent  law 
ti  I  ol   Mr    Samui  1    I •  - 1 1 1 1 . 
Sunderland,      1  for  yeai     allied 
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of  the  large  clipper  ships  f,,r  which  the  Wi  .r  won  a 
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We    shall    be    pleased 


under  this    column,  free    of    charge,    particulars  of    open   contracts. 


CONTRACTS    OPEN. 

Last  Day. 

Erith. — Four  contracts  in  connection  with 
the   Electric    Tramways.      Particul 
Messrs.  Hawtayne  and  Zeden,  6,  Queen 

Street  Place,   London.   E.C.      Tenders  to 

Mr.  C.  H.  Fry,  Clerk  Jan.  9 

Bradford.  Electric  lighting  Dudley  Hill 
new  schools.  Mr.  Wilson  Bailey,  Tan- 
rield  Buildings,  Market  Street       ...         ...     Jan.  9 

Newton  Abbot.  —  Construction  of  .1 
masonry  reservoir,  to  contain  85,000 
gallons,  and  providing  and  laying  900  ft. 
of  4-in  cast  iron  mains.  Mr.  Samuel 
Segar,  Engineer,  Union  Street,  Newton 
Abbot Jan.   10 

Islington.  G  instruction  of  steel  water- 
storage  tank  to  hold  250,000  gallons,  and 
of  cast-iron  pumping  mains  at  Public 
Baths,  Hornsey  Road,  Upper  Hollo  way. 
Borough  Engineer,  Mr.  J.  Patten  Barber, 
Town  Hall,  Upper  Street,  X Jan.  1 1 

Burma  Railway.— Bridge   work,  150   ft. 
and    30   ft.   spans,  pillars,  posts,   etc.,  for 
fencing,  eye   bolts  and   strand  wire,  and 
Portland  cement.    Secretary,  76,  Gresham  Jan.  11  & 
House,  London,  E.C Jan.  12 

Belfast.— Supply  and  erection  at  new  infec- 
tious diseases  hospital,  of  boilers  and 
electric  light  installations,  including  en- 
gines, dynamos,  etc.  Mr.  Samuel  Black, 
Town  Clerk Jan.  12 

Bettws=y=coed.— Construction  of  water- 
works extensions,  about  seven  miles,  and 
an  embankmer.t.  Mr.  E.  R.  Owen,  Union 
Offices,  Llanwrst        Jan.  12 

Spain. — Supply  of  revolving  platforms  (Con- 
tract 1),  steel  rails  (Contract  2),  in  connec- 
tion with  the  improvements  at  the  Port  of 
Valencia.  Particulars  of  the  Commercial 
Intelligence  Branch,  Board  of  Trade,  73, 
Basinghall  Street.  Tenders  to  Port  Ad-  Jan.  16  & 
ministration,  Valencia         Jan.  14 

London.— Construction,  supply,  and  [erectii  in 
for  the  South  London  Electric"  Supply 
Corporation  at  their  works,  of  one  750  kw. 
steam  alternator,  etc.  Secretary,  Benge- 
worth  Road,  Loughborough  Junction     ...       Jan.  16 

Dover. — Construction  of  about  I -J-  miles  of 
double  line  of  light  railway  to  River, 
including  the  supplying  and  laying  of 
steel  girder  rails,  etc.  Borough  Engineer, 
Maison  Dieu  House,  Dover  Jan    [6 

Egremont.  —  Building  two  twin-screw 
saloon  steamers  for  the  passenger  ferry 
service  011  the  river  Mersey  for  the 
Ferries  Committee  of  the  Wallasey  Urban 
District  Council.  Ferries  Manager, 
Egremont  Ferry       Jan.  16 


List  Day. 
Amsterdam. — Supply  of  cast-iron  mains 
and  additional  parts  for  a  drinking  water 
conduit  to  a  weight  of  about  1,176.000  kg. 
in  two  lots.  Particulars  of  Wed.  P. 
van  U'aesberge  and  Zoon,  Houttuin  73, 
Rotterdam       ...      Jan.  10 

Gravesend.—  Electric  lighting  of  King 
Street,  National  Schools.  Mr.  C.  F. 
Mclnnes,  Electricity  Works  Jai      It 

Rochdale. — Supply  ol  points  and  crossings 
for  the  Corporation.  Mr.  S.  S.  Piatt, 
Borough  Surveyor,  Tow-n  Hall      Jan     1'' 

Ripon.  —  Retubing  condensers  for  the  Cor- 
poration.    The  Gas  Manager,  Ripon       ...      Jan.  18 

Newport      1  Mon.).  —  Construction      and 
erection   of    a   steel,  arched    suspension 
n  ladway  bridge  over  River  Usk  at  Kemeys. 
County  Surveyor,  Newport  ...         ...      Jan.  19 

Kidderminster.  —  Erection  of  engine 
house,  boiler  house,  and  provision,  laying 
and  iointing  of  Soo  yds.  10  in.  cast-iron 
main,  in  connetion  with  water  supply. 
Engineers   Messrs.    Wilcox   and   Raikes, 

63,  Temple  Row,  Birmingham     Jan.  20 

London.— The  County  Council  invite  ten 
ders  for  the  road-work  and  plate-laying 
required  for  the  construction  of  electric- 
traction  on  the  conduit  system  for  the 
authorised  tramway  in  Rosebery  Avenue. 
Particulars    of    Chief    Engineer,   Spring 

Gardens,  S.W Jan.  2+ 

Spain.— The  Gaceta  de  Madrid  of  December 
17th  contains  a  notice  calling  for  tenders 
for  the  construction  of  lighthouses  at  Cape 
Lebeche  and  Tramontona,  Balearic  Isles, 
at  the  upset  price  of  137,185  pesetas  (about 
^4,°33)-  The  estimate,  conditions,  and 
plans  may  be  seen  in  the  Ministry  of 
Agriculture,    Industry,    Commerce,     and 

Public  Works,  Madrid         Jan.  25 

Leicester.— Construction  and  erection  of 
steel  roofs  for  the  engine  and  boiler 
houses  of  the  Beaumont  Leys  effluent 
pumping    station.      Mr.    Geo.    Mawbey, 

Town  Hall,  Leicester  Jan.  2^ 

Johannesburg.— Supply -I  vignoles,  rails, 
fishplates,  angle  steel  guard  rails,  etc., 
for  Municipal  Tramways.  Mordey  and 
Dawbarn,  82,  Victoria  Street,  S.W.  ...  Jan.  26. 
Port  Elizabeth.— Supply  of  materials  in 
connection  with  Corporation  Electricity 
Supply  Works.  Section  A  :  Boiler-house 
plant:  Section  B :  Engine-room  plant ; 
Section  C:  Electricity  supply  mains; 
Section  D:  Accumulators  and  boosters; 
Section  E:  Switchboards  and  instru- 
ments ;  Section  F  :  Cranes  ;  Section  G  : 
Public  Lighting  ;  Section  H  :  Meters  : 
Section  I:  Workshop  equipment.  Messrs. 
Davis  and  Soper,  Agents,  54.  St.  Man 
Axe,  London,  E.C Jan.  26 
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electricity   works,  Pini     1  the 

I  1  ineer 

1 1  '■■•■  n  II. ill  Jan.  14 

Drax  (Selby).     S  hemes   and 

electric  light  installation,  electric  pump, 
Mr.  W.  SI  G  Drennen,  Read  - 
mar  School,  Drax      (an    28 

Edinburgh.— Supply     ol     uas    plant    and 
:es,  including  ,uas  exhaustei 
,  water-tube  condensers,  Pelouze 
and  Audouin 
burgh  and  L. 

fack,  25,  Wa  1  dinburgh      Jan.  30 

Brisbane.       Supplj  ol  2,000  tons  steel  rails 
and    [68  plates.     Chief 

Engineer,  Brisbane,    01     Agent-General, 

1  lueensland,    1.    Vi< •■ 
London,  S.W  ...  Mar.  ; 

CONTRACTS    CLOSED. 

GreenocK.  ipbuilding   and    Engineering 

Company  ha\  1   1  ei  eiv<  d  an  1  >i  d< 
stean  1  for   thi     China    N.r. 

'-.  any,  Ltd, 

Port  Glasgow.     D.S.I  unlop  and  I  0    have  received 
1  rew   steamer   for  the    Northern 
mpany,  ol  New  Zealand. 

Dudley  .  Watt   and    Co.,         -  1 

ed  from  the  South  Stafford- 
shin  '■  .  pany  an  order  foi  the  engines 
and  ;  1   dley. 

Lowestoft.     I    mti  li  s   have    been 

placed     with     Callendcrs     Cable     and     I  i 

ti  ds,  and    for 
\\    F.   Dennis  and 

Paddington.      Vi  1    IK  1   and 

with    Ruston,  Procloi ,  and   1 

Admiralt>.  1  hire    Dynamo    am 

in   order   from    the 
>i  the  whole  of  the  electrical  equipment 
Malta    Dockyard,    including    boilers,   ei 

I 

Belfast.         I    White  and   Co.,  Ltd.,  have  received  the 
;    the  tramways.     There  is  a   pel 
man  miles  of  doubli 

["he  ■  .  thick, 
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■  1  kilo 
ninute. 
itl  and 

Monte  Video. 
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Mansfield. 
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KirKby-in  =  Ashfield.— I  he  contract  for  the  cuii- 
works  has  been  placed  with 

R  Dempster  and  Sons,  Ltd.,  at  the  price  ol  £13,849. 
Leeds.     An   ordei   i-i    850  tons  of  steel  tramvi 

has  been  placed  with  W'altei  Scott,  Ltd.,  al  £5  ;s  6d 

per  ton. 

COMING    CONTRACTS. 

Chapel =en  =  le  =  Frith.     The  Council  are  aboul  to  raise 

for  carrying  out  a  water  scheme. 
Eastbourne.     An    inquii  :  eld    into    the 

1,500  tor  pur- 
chasing  m  and  for  sewerage  works, 

North. Western    Indian    Railway.— A    line    ol 

about   53  mile-  is  to  be  constructed   by  this  company. 

-  ingla.    Particulars  may  be  obtained 

- 

Huddersfield.     The  Council  is  about  to  make  electric 
lightii 

Burnley.      \  iderable  sum  1-  to  be  -pent  on  the 

building  and  equipment  oi  a  new  technical  school. 

Chili.      I  now    authorised    the 

expenditui  ■  1  ol    4,500.00, 1 

harbour  works  at  Talcahuano. 

Penrith. --An  inquiry  lias  been  held  into  the  Council  - 

Pudsey. — The    Town  Council    is  about  to  put  up   an 

St.  Pancras.  igreed  to  lend  B 

Council  £7, 515  lor  electric  supph  purp 
Bournemouth.— I  he     I  >  1     is    about    li 

1  ir    the 

provements. 
APPOINTMENTS    VACANT. 

I.  a 

Huddersfeld.        Assistant    lecturer  in   the 

department     ol     Civil     and     Mechanical 

:  ing,     Salai  j  Pai  ticulars 

Si     etary. 

Huddersfield  technical  College  .. 

Chelsea.         ]      lurei   in   Mechanical   1 

ncci  ing  al  the  Si  mth-Westei  n  Polytechnic. 

11  iiculars    and    forms 

fan    1  2 

APPOINTMENTS    FILLED. 

Sunderland.     M     1     l'1  land  has  been  ap| 

1     Civil    ami    Mei  - 
Departmcnl  of  the  Technical  College 

Metropolitan   District   Railway. 

I  pointed  secretary,  in  the  | 
ha-  retired 

Glasgow   and   South. Western   Railway, 

11   joined  tin 

Midland   Railway  Company. 

Nottingham.  V\ 

Nottinghan  watei 
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Share    List  of    Engineering,   Electrical,    Iron  and    Steel, 
and  other  Companies. 
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Stock   Exchange  Settling   Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  :— 
Consols :   February  1st.  General  Settlements  :  January  13th,  27th,  February  10th.         Bank  Eate,  April  21st,  3  per  cent. 


I.— ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


ENGINEERING,  IKON',  AND  STEEL  COMPANIES.     Gontd 


Present 

Last 

Amount 

Dtvl 

Subscribed. 

a 

dend. 

11,370 

■3 

■" 

10,000 

5 

3/- 

3,210,000 

1 

2  6 

76,970 

5 

2/- 

1,500,000 

100 

4% 

.£•100,000 

100 

m, 

530,000 

1 

1/7J 

100,000 

1 

7  il. 

20,000 

5 

3  • 

250,000 

1 

6§a. 

£250.001) 

Stk 

ti 

150,000 

4* 

- 

50,000 

44 

6/- 

33,334 

5 

2/6 

£500,000 

100 

- 

50,000 

10 

6/- 

1  ;i,i;,i;nii 

Stk 

4'-, , 

149,850 

1 

6d. 

200,000 

1 

1/- 

300,000 

1 

6fd. 

£:ii)(i,iHin 

stk 

1 

1,629,760 

1 

1,860,900 

1 

83d. 

1,160,000 

1 

4jd. 

590,000 

1 

6d. 

74,000 

10 

si- 

154,500 

ne 

232,500 

2/6 

450,000 

1 

1/6 

70,000 

2/6 

£250,000 

Stk 

4  ',, 

100,000 

10 

30/- 

75,000 

1 

2/6 

1,259,594 

1 

SJd. 

£400,000 

Stk 

4% 

£250,000 

Stk 

— 

200,000 

5 

3/- 

250,000 

1 

9|d. 

300,000 

1 

7'.1 

4,721 

13 

12/- 

69,754 

13 

12/- 

20,250 

10 

8/- 

5,000 

10 

5/- 

186,748 

Stk 

4",, 

25,000 

10 

6/. 

£250,000 

Stk 

m, 

126,000 

3 

3/- 

21,000 

3 

1/6 

965,000 

1 

i/- 

344,000 

5 

2/6 

£1,850,500 

Stk 

4 

13,000 

2/6 

250,000 

1 

li- 

20,000 

10 

tis 

30,000 

5 

■■li- 

408,505 

1 

ne 

28,001 

V- 

85,000 

1 

7K1. 

18,000 

3/- 

30,000 

10 

6/- 

750,000 

1 

6d. 

25,000 

10 

«/- 

£250,000 

Stk 

1 

Alldays  &  Onions  Pneumatic  Engi- 
neering, Ltd 

Do.     Cum.  Pref.  6  per  cent.     .  . 

Armstrong  (Sir  VV.  G.I,  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref.. 

Do.  4",,  1st  Mort.  Dbs.Rd. 

Aveling  and  Porter,  Ltd.,  4j%  Reg 

Mt.  Debs.  Red 

Babcock  and  Wilcox.  Ltd.,  Ord.    . . 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 

Cum.  Pref 

Baldwins,  Ltd.,  5* ",,  Cum.  Pref.    . . 

Do.  1st  Mt.  4j%  Deb.  Stk.  Red. 
Barrow  Haematite  Steel  Co.,  Ld.,0. 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Bayliss, Ltd.,  5% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Lta.,  4j% 

lstMl.Debs.,Red.,Serip50  ,,pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 

Do  4",,  Deb.  Stock,  Red. 

Bengal  Iron  and  Steel  Ord 

Beyer,  Feacock  and  Co.,  Ltd,,  Ord 

Do.  61%  Cum  Pref. 

Do.  IJ',',,  Red.  Deb.  Stock 

Bolckow,  Yaughan  and  Co.,  Ltd.,  O. 

Nos.  1-1,6211.760 

Do.  Nos.  1,639,101-3,500.000 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1-1,160,000 

Do.  Ord..  Nos.  1,160.001-1,750,000 

Do.        5%  Cum.  Pref 

Cammell,  Laird  &  Co.,  Ltd.,  Ord.  . . 

Do.  5%  Cum.  Pref.     . . 

Clayton  &  Shuttlewoith,  Ltd.,  Ord. 

Do.      5%  Cum.  Pref 

Do        4' ',,  1st  Mort   Db.  Stk.  Red 
Consett  Iron  Co.,  Ltd.,  Old. . 
Delta  Metal,  Ltd.  Shares 

Dorman,  Long  &  Co.,  Ltd 

Do.    4"„  1st  Mort.  Perp.  Deb.  Stk. 
"ndMort.  Deb.  Stk  .Red. 
Dunderland  Iron  Ore  Co.,  Ltd.,  6% 
Pref.  and  Participating. . 
Dunlop  (James)  A  Co..  Ltd.,  Ord.. . 

Do.  6",  Cum.  Pref. 

Ebbw  Yale  Steel,  Iron  &  Coal  Co., 
Ltd. 


Do. 


do. 


Elliott's  Metal,  Ltd.    . . 

Do.     Cum.  Pref.  5% 

Do.    Deb.  4% 
Fairfield  Shipbuilding  &  Engng.Co., 
Ltd.,  6"„  Cum.  Pref. 

Do.      44",,  Mort.  Deb.  Stk.  Red. 
Fraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74 "„  Cum.  Pref. 

Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 

Do.        5';,,  Cum.  Pref 

Do.       4",  Irred.Mort.Deb.Stk 
Gwynnes,  Ltd.,  5 ",,  Cum    l'ref. 
Hadtield's  Steel  F'dry  Co.,Ld.,  Ord. 

Do.       4*",,  Cum.  Pref 

Hall  iJ.  AE.l,  Ltd.  6 '„  Cum.  Pref... 
Harvey  United  Steel  Co.,  Ltd. 
Hi  id.  Wriehtson  &  Co.,  Ltd. 
Hill  (Richard)  A-  Co.  (1899)  Ld.,Ord. 

Do.       6%  Cum.  Pref 

Hornsby  (Richard)*:  Sons,  Ld.,Ord. 
Howard  &  Bullough,  Ltd.,  Old.      .. 
Do.    6",,  Pref.  (Non-Cum.) 
Do.     4      Deb.  Stk.,  Red.  after  1905 


List 
Divi 


3fb  -  Sfj, 

.00  —102* 


1ft-  1ft 

4J—    4J 


99  —101  > 
11J—  12J 
96  — 100 
1  -    IJ 


ii-ii 
i«-i« 

11  — Hi 
8—84 
5ft —  H 

if—  i  .'. 

5j-  5* 
100  —102 


6%-  94 
74—  78 
5  —  5| 
9-94 


54-    6* 

103  —105" 

24—    3* 


10  104-11 

5  5  —    54 

1  Ifr-  1ft 

5  4*—    5 

1  4-      I 

5  I     48-    41 

8  !     5J—  6J 

1  l|-lg 

10  |  12*-   13 

10(1  94  —  97 


37,500 
49,537 

300,000 
50,000 
40,000 

200,000 

£■300,000 

40,000 

210,000 
75,000 

£75,000 
21,943 
14,248 
5,000 

73,000 
80,000 

£2.-.0,000 
122,000 

50,000 
70,000 
£400,000 
20,000 
230,000 
126,938 
73,062 
£330,0(10 
350,000 

£350,000 

35,000 

275.000 

300,000 

£300,000 

£115,300 

£97,900 
250.000 
300,000 
£300,000 
25,000 
25,000 
£250,000 
85,000 
55,000 
634,732 

538,845 

£•240,000 

300,000 


10,000 

>5IK11I52I»I 

$360314100 
$162268000 

3,350,000 

750,000 

£750,000 

£1,250,000 

£1,000,000 
225,000 

500,000 

£300,000 

7,637 


66,666 

hh.iihi; 

f24li,«41 

£150,000 


Kynoch,  Ltd 

5%         Do-    Cum.  Pref.  5% 

4iid     Lambert  Bros.,  Ltd.,  Old 

2/9  Do.       5}%  Cum.  Pref 

2/l|  Leeds  Forge  Co  ,  7",,  Cum.  Pref.  .. 
7'd.  Lvsaght  (John),  Ltd.,  6 ■'„  Cum.  Pf. 
li  V,  1st  Mt.  Deb.  Stk.,  Red 
Mather  &  Piatt,  Ld.,5",,Cum.  Pref 

Measures  Bros.,  Ltd.,  Ord 

63d.  Do.    54%  Cum.  Pref 

4§%  Do.    44°„lstMrt.Db.Stk.,Red. 

2,6    Muntz  Metal,  Ltd 

Do.    Pref.  5%  

Nantyglo  and  Blaina  Iron  Works, 

Ltd.,  8%  Cum.  Pref. 

5/.     N.  Brit.  Loco.  Co.,  Ltd.,  5  ',,  Cm.  Pf. 

North-Eastern  Steel  Co.,  Ltd.,  Ord. 

4J%         Do.    4*%lstMrt.  Db.  Stk., Red. 

Pearson  &~  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Old.,  "  B" 

6%  Cum.  Pref."  A"     .. 

Pease  &  Partners,  Ltd.,  Ord. 

Do.  4  %  Perp.  Deb.  Stock  . 
Peebles(Bruce)  &  Co.,Ld.,  6  ,,  Cm. P. 
Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

Rnymney  Iron  Co.,  Ltd 

2/-  Do.        New  

5%  Do.        5%  Mort.  Deb.,  Red.    . . 

7!d.    Riohardsons,  Westgarth  &  Co.,  Ltd., 
6      Cum.  Pf.     .. 
Do.       14%  Perp.  Deb.  Stock  . . 

Ruston,  Proctor  &  Co.,  Ltd 

Scott  (Walter),  Ltd.,  Ord 

Do.  6%  Cum.  Pref.    . . 

Do.  4%  Perp.  Deb.  Stk. 

Sbelton  Iron,  steel  and  Coal  Co., Ld. 

1st  (  'barge  5%  Debs..  Red  .  . 

Do.     6%  2nd  Mort.  Debs.,  Red. 

South  Durham  Steel  4  Iron,  Ltd.Or. 

Do.  6%Cum.Pref.. . 

Do.        44",,  Per.  Deb.  Stock 

Stephenson  (Robert)  ei  Co. ,  Ltd. ,  Or. 

Do.         5*':'„  Cum.  Pref.     . . 

Do.        4%  Perp.  Deb.  Stock 

Stewarts  A-  Lloyds,  Ltd.,  Ord. 

6%  Cum.  Prel 

Swan,  Hunter  A  Wigham- 

Richardson,  Lim.  Ord. 

Do.    5%  Cum.  Pref. 

Do.     4}  ',,  1st  Mort. Deb.Stk. Red 

Thames  Iron  WTorks,  Shipbuilding 

A  Engineering  Co. .Ltd., 5%  Cum. Pf. 

-    .    4    Irrt'deem.lstMort.Deb. 

Thornverott  (John  I.)  &  Co.,  Ltd. 

6    ,  Cum.  Pref. 

Tylor  iJ.)  &  Sons,  Ltd.  5%  Cum.Pf. 

i  Mi    l  States  Steel  Corp.  Com. Stk. 

Do.  7".,  Cum.  Pref.  Stock 

Do.     10-00yr.  .'■"„  Skg.Fd.G.Bds. 

Vickers,  Sons  A-  Maxim,  Ltd.  Ord. . 

Do.    5%  Non-Cum,  Pref. 

Do.    5".,  Non-Cum.  Pref.  Htock. 

Do.     4'  ■,,  1st. Mort. Deb. Stk. Red. 

Do.     4* ■■,,  2nd  Mort.  Debs.,Red. 

Weardale  Steel,  Coal  &  Coke, 

Ltd.,  Def.  Ord. 

Do.        6'  'o  Cum.  Pref.  Ord.      .. 

Do.        4    ,  Perpetual  Deb. Stock 

Weldless   Steel  Tube,   Ltd.,  Cum. 

Pref.  5* 

Do.       Mort.  Deb.  44"0 

Willans  &  Robinson,  Ord 

Do.        6%  Cum.  Pref 

Do.        4%lstMort.Deb.Stk.Red 
York-hue  Iron  St  Coal  Co.,  Ltd., 

4*      1st  Mort.  Deb.  stu.  Red 


Paid 

Closing 

up. 

IT,es 

10 

18  -  184 

10 

ioa-ior 

1 

§-   s 

4  —  4* 

3 

35—    4J 

1 

ifr-ift 

100 

108  —110 

Pref       10        11 


73  — 

75 

lij- 

12 

ni  1 

93" 

3?— 

4 

5f- 

I); 

'.',' 

10 

97  — 

00 

4J— 

b 

s- 

is 

1. 

H 

14- 

1^ 

99  — 

102- 

H 


*- 

s 

■■Ir- 

es — 

90 

14- 

1, 

3*— 

4 

76  — 

IH 

17  — 

174 

14  — 

1' 

1 

4-   ft 

100 

67  —71 

1 

fS-  }h 

10 

94-  io- 

$100 

31*—  31  i 

$100 

96*.      969 

-lIKHI 

95   -  97 

1 

J           2; 

1 

14-     li 

100 

111  -114 

100 

103  —105 

100 

1*3  —105 

1 

H-   M 

1 

'*-„£ 

100 

85  —  89 

5 

1         1 

100 

93  —  98 

5 

1—2 

5 

2—3 

100 

74  —  79e 

Stocks  and  Shares  marked 
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ELECTEICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TKACTION.-  I 


10.IMJ 

l'J0,0UO 
100,000 

[00,000 


1 

2 

0 

2 

■■  1 

£126.(100 

Stk 

i- 

£128,000 

Stk 

in 

5 

in  0O0 

Stk 

' 

8 

i  100,000 

5 

in 

61.000 

8/- 

• 

Stk 

i;-i 

1 

stk 

1 

5 

1  1 

17,1  19 

6 

£844,028 

Stk 

1 

1  100,000 

Stk 

i 

11,890 

2 

stk 

10 

7/e 

±■100,000 

Stk 

(26,000 

10 

ii 

f  200,000 

Stk 

1 

35,000 

6 

... 

6 

Stk 

• 

10 

100 

1 

7,800 

10 

:s7,:t60 

12 

ia/. 

£  11X1,000 

100 

1 

6d.     Allian.  un.PI.        1 

Litd.,6%1    im.  P(.       1 

9k;d.    Bell-  i  -a 1 

Belsby  Cables 
Ltd.,  On!. 

:)/■  1 10.  1; ■,,  Cum.  Prel r. 

14  ■  1  m   11     >el     itk.  ltd.    100 

istonCo.,Ltd.. 
Mor;.  Deb.  Stk.  Red  100 

8/-     British  W.stinghouse  Electric  and 
Manufac.  Co.,  Ltd.,  -  ,    Prel 

4i         1   b    Itl     B    

d     ■    ...  r.M  .,<  ml. .       2 

Prel 

Do.        I-      Pi  rp.lal  Deb.8tk...    100 

b.  8tk.    100 

%b  e&Con  tn.Ltd.Ord.       5 

Cum.  Pref.  . .       r, 

\<       i-     IstMort.Di  b  Stk.Red.    iiki 

8 

1         Debs.    100 

Dick,  Kerr*  Co.,  I. til.,  Ord.  ..       5 

Prel 

l>  .      ij      Deb   Stoi  k,  Red.   ..    100 
Doulton\Co.,  1  in  I.       1 

D       LatMort.4     Iree.Di  b.Stk.    1110 
Edison  and  ad  Eleetri 

Light,  Ltd. 
i    19,21 
'Shuns  Noa.01-017  189 

1    d.        ..    100 
Do  Second  Del  Etei 

1         rid     QSti  totion  Co.   Ltd.     ..       2 

.     <    .1 tin   I'M  I.      . .       2 

1st  Mt.  Deb.  stk     kki 
.  1  >td   . .  ..10 

Perrasti,  1  [ort,  Deb 

Red 100 

•.   Co.  (laooi,  1.1 

!■  [0 

Do.    4%  1st.  Mt.  Deb.  St] 
Henley's  (W.  T.)  Telegraph  Works 
Co.,  Ltd.,  (ird. 

Do.        U     (inn.  Prel 

Do.        I]    .  Mt.  Deb.  Stk.  Red. 
India  Robber  (imta  Peroba  S 

Co.,  Ltd., 
Do.  .1    1      !  1        1: 

Parker,  Tims.,  Ltd.     .. 

1  obstruction  ami  Main 

Do.        1      Deb.  Bonds  .. 


III.— ELECTRIC    TRACTION. 


£220,000 


102,288 

480,000 

i'.'.IK      !>., 

£116,000 


(,0,000       10         6/- 


£50,000 

Stk 

Stk 

814,016 

£350,000 
50,000 

1 

1 

Stk 

110,928 
£196,200 

- 
100 
Stk 

24,800 

10 

111 
Stk 

Buenos  Ayres  Gd.  Nat.,  Ltd., 

1st  Deb.  Bds. 
Calcutta  Tramways  Co..  I. 

Do.        4j"„  1st  Deb.  Stk.,  Red. 
Cape  I  !■  cine  Tramways,  Ltd. 
City  of  Birmingham  Trams  Co., Ltd. 
5      1 
;      Let  Hoi ;    1  ii 
men  Pri 

Do.        ■  i' 

Colombo  Blec.  Tram.  &  1 

LtJ.,:.   ,  1st  Muit.  Deb.  stk.  Red. 
Dublin  United  Trams.   ( 

Ltd.,Ord.     .. 

Prel 

Isle  ol  Thanet   Kl.-c.   Trams,  and 
Light    1  1  am.  Prel. 

I  ick.. 
London  United  Trams.  (1901),  Ltd., 

■      1111.   Prel 

I 
1  lleotrie  Trams  191 
B%D 

Metropolitan  Klcc. Truiii«,  Ltd., Def. 
Do.  6%Cam.Pref, 


98      101 
106  -lOt- 

4*-    H 
98  -10--: 
10J—  101 
140  —140 

101  —104 

10g— 106 

101  —  10a 

101  —108 

102  —104 

ral    1  ruction    Co.,   Ltd., 
1    Pref.       ... 
i  ■  1,    poli tan  Tramwa] 
D  M%Mort.  D 

b  Eleotrio  Tram*,  Ltd.  (W.  \. 

tlort.  Deb.  Stock    I 
riesEl.  o.Traosi   1 
6/-  Do.  5     cum.  Pref.    ..     10 

Do.  4V'.,Deb.8U. 


I\      I.I.I. 1  TRIC    I.K.III  INi,    AND    POWER. 


a 

Htk 

III 

in 

100 

M 

1 

1 

U-49l 

6 

76,000 

stk 

• 

Htk 

■ 

III 

411 

■ 

' 

III 

' 

III 

• 

6 

• 

Do.  Permanent 

■ 
Barcelon  1  ■  1  ,Ord.    . . 

D  1 'urn  PI. Shares 
Do. 

■    1  n,  PI. 

1  1        Tram  Investment 


PI, 


I '.<d.     1011 

1        0rd.8l  ck  .      no 

'  mil    1  -.  r  1  •   pi,  10 

in 
D 

■ 

in 
■ 
■ 

\ 

1    1111  ITel.       ..        6 

• 


■ 


Bournemouth  .v  Poole  Bleo, 

Ltd..  Ord. 
ii.  1.     Ooi  1   Pri 

Do.       '  a  I  PI.    .. 

Do.         41",.  Deb.  SUji  i 
Bromley(Kent)Elec.Lt.  .V  p 

Stk.Red. 
BromptonAKensiiiK'ton  K1. 

I,  Ord. 
Do.       7     Cum.  Pref.  B 
t'ulcuttii  ElecSnp.  Cor.  Ltd  ,Ord   . 
Central  I   ■  .  . 

Charing  (1 

ltd..  Or.l 

Do.  do     Ord 

Do.  do.     IV     Cum.  Pref. 

Do.  do."CityUndertakiin:" 

I 
Do.  do.       do.      1 

;  leo.  spiv.  C  ).,  i 
Do. 
Cityof  London  El.Lghtg.Co,  Ld.,0. 
Do. 

|  '-  ii    Stk.,  Red       .. 
Do. 
Countyc.i  1  pplyl 

Do.         i.      I   urn.  I'..  1. 
Do.        II      Del 

Do.        4}  ',,2nd  Deb.  8lk..  Prv. 
Crt*.  all  paid,  Red 
Edmundi 
Do. 

I  "   Htk.Rci: 
. 
Australia,  Lid  I 

.  Ld.  11 

I  .. 

' 

K 

'       .  1       I      'ird. 


10       12  -  Id 

10  '.I*—   10 

111        11  —  12 

100  102  —104 
•J—    54 

100      101  —104 

f.      101—  11 

104-   ll.j 
BJ-  Bf 

100      104  —  107 


101  - 


100      107       10 
10        10}—  11} 
1—  14 
100     121 

100      101  —  10J 


100      107  -109 

6J-    6 
100     102  —  105 


loj-ioa 

I 
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ELECTRIC  LIGHTING  AND  POWER.— C'o».<«. 


Shares. 

Divi-                                    Name. 

Paid       Closing 
up.         Prices. 

£  135 ,000      Stk 

4\,      Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  and  the 
Notting  Hill  Electric  Lighting 
Co.,  Ltd.,4 ",,  Deb.  Stock,  Red. 

100     102  —104 

TELEGRAPHS  AND  TELEPHONES.— Gmtd. 


111,000 

60,000 

£371,896 

100,000 
76,121 
220,000 
250,000 
£250,000 

10,852 

£59,000 

16,500 

l.".o. 

£81,700 

40,000 

20,000 
£150,000 

12,000 

±'50,000 
65,000 
100,000 

50,000 
£100,000 

50,000 

30,000 

£200,000 

110,000 

28,151 


i  :. 
91- 
2/3 

44% 


41" 

10 

6- 

100 

4% 

2/6 

St.k 

4% 

100 

H% 

5 

5/- 

5 

3/6 

Stk 

3*% 

5 

4/- 

Stk 

4% 

1 

3/- 

1 

8Jd. 

stk 

4*% 

2/6 

S 

2/6 

Ktk 

5 

6/6 

5 

2/6 

London  Elec.  Supply  Corp., Ld.,Ord.  3 

Ho.     6%  Pref 5 

Do.    4"„  1st  Mort.Db.  Stk. ,  rit-il.  100 

Metropolitan  Elec.  Sup.  Co.,Ld.,Or.  10 

Do.    4J%  Cum.  Pre! 5 

I),..     -IV',,  IstMnrt. Db.Sk., Red.  100 
Do.    31%  Mort.  Deb.  Stk  .Red.  100 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution. Ld.,4*%  1st  Mort.Deb.  100 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord.  10 
1  ..  1st  Mort.  Debs.     ..'  100 
Oxford  Electric  Co.  Ltd.,  Ord.       ..  5 
4  ,,  Debenture  Stk.  Red.  100 
Royal  Eke,  Co.  (of  Montreal) 

4*%  20-vr.  1st,  Mort. Deb  100 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord.  5 

7%  Pref '  5 

3*%  Deben.  Stock ,  Red  100 
Siiiithflelil  Markets  Elec.  Supply 

Co.,  Ltd.  Ord.  5 

4",,  Debenture  Stk.  Red.1  100 

South  London  Elec  Sup.  Co., Ltd. O.  5 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd.  Ord.  1 

7%  Cum.  Pref 1 

41%  1st  Deb.  Stock  Red.  100 

Urban  Electric  Supply  Co.,  Ltd.,  O.  5 

5%  Cum  Pref 5 

4J%  1st  Mort. Deb. Stk. Red  100 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord.  5 

5%  Cum.  Pref 5 


21-    2g 

si—   55 

95  -  97 


135—  14J 
8J—  9 
98  —100 


i|—  iA 

107  —110 

5  -5J 

.  5ft -Sfj, 

104  —106 

12j-  134 


V.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Paid        Closing 


I'll.-IKI 

100 

25,000 

10 

£763,580 

Stk 

£3,118,210 

Stk 

£3,118,210 

Stk 

44,000 

5 

S  15,000,000 

$100 

£  1,903,856 

Stk 

16,000 

10 

6,000 

10 

6,000 

5 

t:«i.nKi 

50 

60,710 

20 

l's5,"00 

100 

£300,000 

100 

£200.000 

25 

300.000 

10 

£602.400 

Stk 

t'l  Don.lHHI 

Stk 

£2,000,000 

Stk 

£1,886,81  1 

stk 

150,000 

10 

£58  700 

100 

17,000 

25 

72.680 

1 

£1,983,333 

Stk 

£1,966  667 

Stk 

15,000 

10 

African  Direct  Tel.  Co.,  La. ,4%  Mt. 

Debs.  (Series  A),  Red 100 

Amazon  Telegraph  Co.,  Ld..  .  ..]     10 

Anglo-American  Tel.  Co..  Ltd.,  Ord.!  100 
Do.  6",,  Preferred  Ordinary    Km 

Do.  Deferred  Ordinary     ..100 

Chili  Telephone  Co.,  Ltd 5 

'    i    i '  ■  I : ,.   I'rliil  <  ':i  hi.     (....(    )ij.lt;il   Stk     s  ]oo 

Do.  Sterl.r>00-yr  4",  Deb.  stk., Red.    100 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord.      10 


—102* 
-    1* 


Do. 


10%  Prefere 


15,000 

250,000 

£2,000,000 

E6B9,59a 

£1,0  0 

179,313 

50,000 

£100,000 

11,839 
58,000 
40,000 
£179,947 
15,609 


7'.d. 
7|d 
4% 

4/- 
3/- 
2/6 


Direct  Spanisb  Telegraph  Co.,  Ord. 
10%  Cum.  Preference 

Do.        4*",,  Debs 

Direct  U.S.  Cable  Co..  Ltd I 

Direct  West  India  Cable  Co.,  Ltd.,: 

4J%  Reg.  Debs,   li 
East.  &  S.African,  Ld.,  4",,  Mt.Dbs.    100      101—103 
Do.    4%  Rg.  Mt.  Dbs.  (Mauritius! 
Subsidy).. 
Eastern  Extension,  Australasia  and 
China,  Ltd.. . 
Do.    4%  Mort.  Deb.  Stk.,  e'erp.    I 
Eastern  Tele.  Co.,  Ltd.,  Ord.  .  .    ] 

Do.        3  %  Pref.  . .         . .    li 

Do.        4",,  Mort.  Deb 100      105   -107 

Great  Northern  Telegraph  Co. .Ltd., 

(of  Copenhagen)    . . 

Halifax  and  Bermudas  Cable  Co., 

Ltd.,  44%  1st.  Mort.  Debs.  Red. I  1 
Indo-EuroVean  Tele.  Vo.,  Ltd. 
Monte  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref.    1 

Do.        Deterred 1 

Do.        6%  Cum.  1st  Pret. 

Do.  do.     2nd   do. 

Do.        6%  Non-Cum.  3rd  Pref.  5        5ft-  5ft 

Do.        3}",,  Deb.  Stk.,  Red.     ..    V~~ 


Do. 

Do. 


do. 
Prov. 


do. 


Certs,     all 
paid. . 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.        6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Reuter's  Telegram  Co.,  Ltd. 
Uniced  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5"„  Deb.  Stock,  Red.    .  . 
W.  African  Telegraph  Co.,  Ltd.      . . 


10U -11131.  ■ 
1  -  li 
11-  li 


A'IKP.OOS 

150,000 

88,321 
34,503 
4,069 

ISO. 

207.930 
l'75,000 
518,045 


liivt 


West  Coast  of  America,  Ltd.  ..        % 

1    ,        Do.     4".,  Deb.  Guar,  by  West. Tel.    100 
fSd.    \Y.Im]ia\PanainaTcleg.Co.,Ld.,Or.     10 


6/-  Do.        6%  Cum.  1st.  Pref, 

6/-    I        Do.        6%  Cum.  2nd  Pref 

5%  !        Do.        5%  Deb.     . . 

3/-    'Western  Telegraph  Co.,  Ltd 

5%'         Do.      5%  Debs.,  2nd  Series,  WOO    100      101   —10:'. 

4%  Do.      4%  Deb.  Stock,  Red.       .  .    100     !101  —102 


i-      S 

'.17        99 

10        7§-    7| 

10        6j-    71 

100      101  —103' 

13J- 


VI.— SHIPPING    COMPANIES. 


1,200.000 
30,000 

327,300 
25,328 
36,758 
£160,000 
55,000 
40,000 
£200,000 
141,500 

£1,160,000 

£1,160,000 

£8(10,000 

£648,100 

15,000 

39,075 


Paid       Closing 


Anchor  Line  (Henderson  Bros.), 
Ltd.,  6*%  Cum.  Pref. 
Do.  4J%  Red.  1st  Mort.  Deb. Stk.  1 
British  &  African  Stm.  Nav.  (1900) 
Ltd..  41%  1st  Mort.  Deb.  Stk..  Red. 
Bucknall  Steamship  Lines.  Ltd., 

51%  Cum.  Pref., 

Do.        41%  1st  Mort.  Deb.  Stk. 

Clan  ijine  Steamers,  Ltd.,  44.",,  Deb. 

Stk.  Red.     .. 

Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000. . 

Do.  Nos.  60,001-100,000 

Elder  Dempster  Shipping,  Ltd.,  41% 

1st  Mort.  Deb.  Stk.  ".. 

Furness,  Withy  &  Co.,  Ltd.,  Ord..  .1 

Do.        5%  Cum.  Pref 1 

Do.        41 ",-,  1st  Mort.Debs.Red. 
Gen. Steam  Navigation  Co.,  Ld., Ord. 

Do.    Non-Cum.  6%  Pref \ 

Do.     4 ",,  1st  Mort.  Deb.  Stk.  Red. 

Houlder  Line,  Ltd., Ord 

Do.    51%  Cum.  Pref ] 

Do.    41%  1st  Mt.  Deb.  Stk.  Red. 

Leyland"(Fredk.i,&  Co..  (1900), Ltd., 

5%  Cum.  Pref.     . . 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cum.  Pref.  . . 

Do.        do.        Deferred         ..' 

Do.        do.    31%  Deb. Stock.. 

Do.        do.   31%  2nd  Deb.  Stk. 

RovalMail  Steam  Packet  Co.  Ord.., 

Shaw,  Savill  &  Albion,  Ltd.,  5% 

Cum.  "A"  Pref.. 

Do.        "  B"  Ord 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord. 
Do.        41%  Cum.  Pref... 
Do.        4%  Debenture  Stk., Red. 


100 

73  —  76' 

100 

98  —100' 

20 

13  -  131 

10 

5J—    6i 

100 

99  —101 

1 

1  -    11 

10 

9J-  10J 

100 

105  —107 

71 

4J—     4J 

8 

7i-    li 

100 

95  —  97- 

5 

3  —    3J 

•• 

3~  3 

60.000 
1-750,000 
12,500 
10,000 
183,538 

66,462 
135,000 
135,000 


9Jd.    Chadburn'slShipiTele.  Ltd.,  Ord... 

5%    General  Hydraulic  Power  Co.,  Ltd. 
10/-     Oakey  (John)  and  Sons,  Ltd.,  Ord. . 

6/-     !        Do.  do.         6%  Cum.  Pf. 

6'3d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66,463-250  15/ 

8-4d.  Do.  do.  Nos.  166,462        1 

6d.    Waygood  (R.I  &  Co.,  Ltd.,  Ord.      ..        1 
7J,d.  Do.  6%  Cum.  Pref.       ...        1 


111 


ft  IB 

il-  'i 

il-  li 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Present 

i 

Last 

Paid 

Closing 

Subscribed, 

% 

dead. 

10,000 

10 

7/6 

Birin.  Railway-Car.  &  Wagon,  L., 

1-10,000 

10 

21   -  211 

8,739 

10 

3/- 

Do.         Second  Issue  1-8,739 

4 

8—81 

10 

6r- 

Do.       Cum.  Pref.  6%  1-10,000. . 

10 

13  -  131 

30,111 

7 

7/- 

Gloucester  Rail. -Car  &  Wagon,  Ld., 
A,  1-29,861  &  49,751-50,000 

7 

Hj—    9 

44,889 

7 

3/6 

Do.      B,  29,802  10,750,  50,001.75,000 

7 

4  -    44, 

781,808 

1 

9d. 

Metropolitan    Amalgamated    Rail.- 
Carriage  ,\  Wagon,  Ld.,  1-784,808 

1 

39/-—  40- 

164,288 

1 

6d. 

Do.    Cum.  A  Pref.  5%  1-164,288 

1 

23/3—  24/3 

235,000 

1 

7i>d. 

Do.     Cum.  B  Pref.  6 %  1-235,000 

1 

27/6—  28/6 

20,000 

20 

20/- 

Midland  Rail.-dr.  &  Wagon,  Ld.. 
1-20,000 

10 

18J—  19/i 

10,000 

20 

7!d. 

Do.        Pref.  6  per  cent.  i-lO.OOO 

22/3—  22,9 

Stocks  and  SI1.1 


rked  *  ate  quoted  es-divideud. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM     DECEMBER    1ST    TO    DECEMBER  30TH,  1904. 


COPPER. 

Li     Z  S  f>    T   »    9    «   13  «   (5  lb  19  20  2\  Eg  2}  So  27  2S29» 


775,-7 


PIG    IRON:    SCOTCH, 

?  T  ?  ?  f  ?  'i*  I5  'ib '?  y  ?  ^z  ?*  y  ?  y  **  ^° 


. 


bV 


61 


HEMATITE, 

-      J     )2    :>   H  I J  Ih    19  go  f>  3g  g?gt  g7  gg  g9  30 


TIN. 


CLEVELAND. 

.,  i    2    S    6    7   8    *      <   DiroioHba 

-i 

II 

\n.  U. 

<» 

J     UH — L_ 

♦jfl    •     ^-t-^M-H^ 

ell-,! 

!i 

J    ll    1    II                                    1    1    !    1    1    1 

ENGLISH     LEAD. 


b    7    A 


; 

s 

>    7    S 

SPELTER. 

1 

/ 

"*" 

• 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET      REPORT. 

Wednesday,  January  4//;,  1905. 

IN  spite  of  the  interruption  to  business  occasioned  by 
the  holidays,  markets  are  decidedly  bullish  in  tone, 
and  dealings  have  been  on  a  large  scale.  Copper  in 
particular  has  been  very  active  on  buying  orders  from 
the  Continent,  and  on  large  speculative  purchases  for  the 
rise,  with  the  result  that  the  metal  has  risen  sharply 
to  £68  15s.  The  market  closed  yesterday  with  a  firm 
tendency,  and  everything  points  to  a  continuance  of  the 
rise,  the  demand  for  the  metal  remaining  on  a  very  large 
scale,  although  the  statistics  just  issued  show  that  the 
visible  supply  is  increasing. 

Tin  has  been  active,  the  sales  of  forward  metal  made 
by  the  bears  in  the  hope  of  depressing  prices  being 
readily  absorbed.  Consumers  are  coming  forward  more 
freely,  stocks  are  small,  and  the  speculative  position  is 
more  healthy,  the  heavy  backwardation  which  was  in 
evidence  having  to  a  large  extent  run  off.  On  weaker 
Singapore  advices  the  metal  has  had  a  sharp  set  back. 

In  the  Lead  market  the  feature  has  been  the  large 
speculative  purchases  for  forward  delivery. 

Spelter  has  also  moved  upwards,  although  this  section 
has  been  comparatively  quiet.  The  position  of  the  metal 
remains  a  strong  one. 

In  the  Iron  and  Steel  section  there  have  been  lively 
speculative  dealings  in  pig  iron,  due  mainly  to  the  report 
that  shipments  were  being  made  to  the  States.  The  result 
was  an  excited  Glasgow  market  in  which  Middlesbro' 
was  rushed  up  to  51s.  6d.  cash  and  near  dates,  and 
51s.  gd.  one  month.  Yesterday's  market  was  not  well 
attended,  but  Cleveland  pig  iron  prices  remained  firm. 
Glasgow  was  el.  ised. 

The  trade  outlook  is  good,  home  business  is  improving, 
and  in  the  United  States  a  fresh  outbreak  of  industrial 
activity  is  predicted. 

There  have  been  rather  sensational  developments  in 
the  Shellac  market,  and  the  long  rise  in  prices  has  been 
suddenly  and  severely  checked,  Second  Orange  having 
given  way  to  the  extent  of  about  60s.  per  cwt.  Market 
rumour  suggests  over-speculation  as  the  reason  for   the 


IRON,    STEEL,    PIG- 
IRON,  Sec 

SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal  : — 

Steel : 

Siemens'  Steel  Plate 


Marine  Boiler  Quality  8  15 

Land         ,,  , 6  17 

,,  .,        Ship  Quality  Plates 5  15 

Siemens' Steel  Bars,  Boiler  Quality     6  15 


Ship 


,,  Angles. 
Manufactured  Iron  : 
Bars     Dalzell 


6   2    6 

Best    ...  6  12    6 

,,    Horseshoe      6  12     6 

Angle ...      6     2     6 

,,       BestAn^e     6  12     6 

Best  Best  7     2     6 

.,       ExtraBest     7  12     6 

Usual  terms  and  extras.      Special  rates  for  deliveiy  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

...  £    s.  d. 

Steel  Angles  (Glasgow   ygM'  Steel) 5     5    0    per  ton. 

Steel  Ship  Plates  (Glasgow  "^  Steel)   5  15     0 

Steel  Bars,  Ship  Quality  (Glasgow  '^f  Steel)     6     5     0 

Steel  Bars,  Boiler  Quality  (Glasgow  ~^  ~^ 

Steel  1  6  15     0 

Steel  Land  Boiler  Plates  (Glasgow  "^  ~^gf 

Steel)  G     5     0 

Steel  Marine  Boiler  Plates  (Glasgow  "^  W 

Steell 6     5     0         ,, 

Less  5  per  cent,  d'scount.      Extras  as  per  standard  list- 
Special    prices  for  delivery   in  England  and   for  export.     The 

above  prices  subject  to  alteration  without  notice. 

John   Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 


works, Coatbridge,  N.B.,  quotes 


£ 


Bars— Phoenix    6    5 

Best 6  15 

,,         Best  Best    7     5 

Extra  Best 7  15 

,,         Best  Horse  Shoe 6  15 

Extra  B.H.S 7  15 

,,         ExtraBest  Cable  s     5 

,,         Bivet    6     5 

Besl  Scrap  bivet  75 
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ii    -  d. 

Angles     Phcenix      b    5  0 

Best 6  15 

Extra  Best                                            7    5  0 

Gas  Tube  Hoops     Pboen      \-  I  6  IS    0 

Plates-Ph.mix 


Best]  7  10    0 

1         1     t  Boiler  -     0    0 

Extra  Bi  >l  BoUer  '.1    0    0 

Boiler  Tube  Strips     PhamixBi  ...  -    0    0 

All     per    ton,     delivered     f.n.s  ,    Glasgow,    Greenock,  (.run.-. 

1  Iran  ton,  Leil  S  p  lint  cash 

monthly. 

Messrs.  R.  Feldtmami  and  Co.,  of  Glasgow. 
(Comix 

Pig  Iron  :  No    1.  No   3. 

I 

Coltn.  G  3     4     0  2  14    6 

Qartaherrie  ...  2  18    6  2  14    0 

Bunimerlr-i'  -j   ig     g  j   13     g 

Cambroe        ..  2  IS    0  2  12    0 

I.aii(,'loan  :i     4     0  2   14     0 

Caldcr 2   is     6  2    1 

Clyde  2  18    0  2  13    6 

2   ]«     0  2   12     6 

2  18    6  2  11     0 

Dalmcllingl  ,..    2  14    0  2  11     o 

Leith  •_>  is    1,  2  13    6 

NORTH   OF   ENGLAND. 

Messrs.  W.   Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  at  works:— 

£      .  1 

WAV      )M    B  e     7  6 

W.M    II-  1;  17  6 

\V.\l  7     7  ,; 

v  .Vi    1     t  Best  Beal  -.   jv  , 

WW  ,,   1 

'  .  7  17  6 

I  ■  3    7  6 

I  Beat  .....9    7  6 

Whitwell  S|  1  io    i)  11 

I ;i      0  0 

1  111  0 

W.V.         _  6   l0  ,, 

W  W  7     ,,  ,, 

I-  7     7 

1  10th  ol  month 

olloNvr  . 

LANCASHIRE. 

Tl"'  Pearso  11  and  Knowles  Coal  and  Iron  Oom 
pany,  I, til  Dallam  and  Bewsey  Fnr:  .  ■  U'.u 
rington 

lr.  11. 
Crown  IB 

Ingli  j    0    0 

.,     :  7  10    n  BOO 

fWlW)  Hoop  7    0    0  7  10    0 

J  10    0  8     0    0 

r  1     • 


WORCESTERSHIRE. 

Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.).  Wilden  Works,  near 
Stourport,  quote  :  — 

Doubles 

MO  96ln.      21  1;  to  M  G 

by  3fiin.        Win.  by  86in. 

per  ton 

Black  Sheets:  £    a.   d         £    s    d 

'Vali  10    0    0  10  10    0 

d  ...     10  10    0  il   10    0 

"Severn" 11   10     0  12  10     0 

••Baldwin  Wilden  I:     ...  19   10     0  13  10    0 

Charcoal  ...     16  10     0  17  10     0 

Best  Charcoal  18  10    0  19  10    0 

Pickled,  cold  rolled  and  close  annealed  sheets  specially  quoted 
for 

Extra  widths.  Singles  t<>  6Gin  .  Doubles  to  ">6in  .  Lattens  to  46in 
Extra   li  168         Doubles  to  132in..   Lattens  to 

L08in 

Patent  Coated  Sheets : 

: 

...  18  10  0  14  10  0 

1                                        ■  ■•  15  0  0  16     0  0 

N      iTerne  16  0  0  16    0  0 

S.V.  Terne  16  10  0  17  10  0 

Doubles 

21  lo  24  (. 

l>cr  ton 
Tinned  Sheets :  £    s.   d.         £    a. 

28     0    11         29  10    0 

,.    Oharcoal  (Finiah)  80    0    0         31  10    0 

Extra     .,  82     o    0  33  10    0 

Cotton  C.in  I  in  Sheets  to  89In    by  81  j  quoted  (or. 

I  Patent  I 

li    by  -'7  w  (,    £|  10-   Od 

tbrou/i  nils. 

:  10 

Galvanized  Corrugated  Sheets: 

Bnndli  1  ■    1  -,     0    p,.r  l0n. 

in    felt-lined 
cas<  '  l   md  m  li     7     8 

Galvanized  Working  Up-Sheets  : 

■1  1       15     0    per  ton. 

STAFFORDSHIRE 

Shelton  Iron.  Steel,  and  Coal  Co  .  Ltd.,  Stoke-on- 
on-Trem  North  Staffordshire,  and  122.  Cannon 
Stn  ': .  London, 

.1 

•     0    0 

above   j  in 

»       7     0     0 
...      8    15     0 


I 


5 

7  10 

8  0 

a   0 

• 
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£    a.  d. 

Best  Turning  s     0  0  per  ton. 

.,     Plating 8    5  0 

,,      Best  Best   9     5  0 

..     Treble 10    5  0 

Plates 7  10  0 

Best  Plates 8     0  0 

,,     BoilerPlates  8  10  0 

,,     Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12     C  0 

WALES. 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mod., 
quote  "  Star  "  brand  patent  wrought  nails,  steel  nails,  tVc. 

Discounts— 

45  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  tine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  34  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  2  ewt.  and  upwards.  Extra  2J  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

2   tons  9/3  per  cwt.  1  -,,,  „   .,         „.   .. 

Under  2  tons  9/6  per  cwt./ l,/d  *»*  Ba,lway  Statl0n' 

Steel  cut  nails,  3-inch  basis — 

2  tons  8/-  per  cwt.  )  ,,,  „   ..         „.    .. 

Under  2  tons  8/3  per  cwt.  f  d/d  an?  Railway  Statlon' 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 
quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d. 

C   18}  by  14  124s.  HO  lb.  "  BV "  0  13    0 

C  20    by  10  2258.155    ,,  ••Jumbo"         0  18     3 

C  20    byl4112s.l08    „   "Lydbrook"    0  12     6 

0  28    by  20  112s.  216    .."Lydbrook"     15     3 

Charcoal  Tinplates  : 

C  20  by  14  112s.  108  lb.  "  Allaway  "         0  13     3 

BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  E.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £  s.  d 

Blooms   at  3  12  0  perton. 

Billets at  3  14  0 

Sheet  Bars   at  3  16  0 

Finished  Steel : 

Bars    at  4  1(5  0  perton. 

Angles    at  4  17  0 

Tees    at  4  19  0 

Joists at  4     7  (i        ,, 

Fencing  Standards at  4  19  0 

Shoeing  Bars    at  5     2  0 

TyreBars at  5     4  0 

Half-Kound  Bars at  5     5  0        ,, 

Heavy  Kails  at  4   10  0 

Light  Kails  at  4  16  0 


METALS. 

Messrs.    French    and    Smith,     147,    Leadenhall 
Street,  and  11,'Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin :  £    s.    d.        £     s.     d. 

English  Ingots,  f.o.b.  

Dis.  lj",-,  &  1" 132  10     0  to  133     0     0    perton. 

English  Bars,  f.o  b 

Dis.  1*%&"1% 133  10    0  to  134    0     0 

Straits       G.M.B.,      cash 

Warehouse,  Net       ...     132    0    0  to  132    5    0 
straits  G.M.B.,  3  months, 

Warehouse,  Net  13110    0  to  131  15     0 

Australian,    Mr.   BiseholT. 

Warehouse,  Net  ...  ..     132     5     0  to  132  15     0 

COPPER. 
Copper :  £     s.   d.        £     s.    d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  68  12     6  to    68  15     0    perton. 

Standard       G.M.B.,       3 

months.     Warehnn 

Net 69     0     0  to    69     2     6 

English,    Tough,    Cake  cfr 

In;.'0t.      Warehouses, 

Net,  Dis.  24" 71     5     0  to    7115     0 

English,      Best       Select, 

Warehouse  Net,    Dis. 

2*'  72  10     0  to    73     0     0 

English,        Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2j ■• 79     0     0  to    79  10     0 

English.  Sheets  for  India, 

f.o.b..  Dis.  2J%    76     0     0  to    76  10     0 

Electro.  Warehouse,  Net  .       70     0     0  to    70  10     0 

Ore,  ex.  ship,  Net    0  11     9  to      0  12     9perunit. 

Kegulus,        Matte        and 

Precipitate,  ex.  ship, 

Net 0  13     0  to      0  13     6 

YELLOW    METAL. 

Yellow  Metal : 

£    s.    d.      £    s.    d. 
Sheets,    4   by   4    feet   for 

India  f.o.b.  Dis.  2£" 0    0    6?  per  lb. 

Sheathing      ,,         ,,      0    0    6j      ,, 

SPELTER. 

£     s.    d.  £    s.  d. 

Silesian  outports,  Net  25     5     0  to  25  10  0      perton. 

Blende  of  50  %  Net   7    0    0  to    7  10  0 

Calamine.  Net   7    2    6  to    7  12  6 

LEAD. 

£     s.    d.  £    s.    d. 

English    Pig,  Warehouse, 

Dis.  2J3 13    5    0  to     13     7     6     perton. 

Spanish,  ex  ship,  Dis.  2|%  13    0    0  to     13    2    6 

Lead  Ore  of  70  -..,  Net  6  11    0  to      6  15    0 

ANTIMONY. 

£     s.   d.  £  s.  d. 
Star  Regulus,  f.o.b  ,  Die. 

24                                           37  10    0    to  38  0  0    per  ton. 

Ore,  60  %,exship,Dis.2J%     8  10    0    to  9  0  0 

Crude,  ex  ship.  Dis.  2$    ,,        I  I     0     0     to  15  0  0 

QUICKSILVER. 

£   s.   d. 

Spanish,  7">  lb..  Warehouse,  Net 7  15    Operflask. 

Italian         ,.  ,,  „   7  14    0       ., 
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COAL. 


LEICESTERSHIRE. 

The     Nailstone     Colliery    Company,    Leicester, 
quote.      Price   perl  I    l'.t    ol    20  Cwt.,   with     *  Cwt.    per 

Ton  for  wastage:  — 

Upper  Main  Seam.  s.  d. 

Coal  :    6 

Best    II  (hand    picked,   as    used    bj   the 

1  i  a  1 1  v.       i  GO 

l I  i  made  through  I 

free  from  ilack  i  6    n 

_  Km.   Black        ..  0     6 

Terms   net  c     I         10th  of  month  following  delivery. 

DERBYSHIRE. 
The    Manners    Colliery   Co.,    Ltd.,    of   Ilkeston 

quote  a  ■    |,  ; 

Kilburn  Coal  :  ,1 

Beat!             Brighl                                                            9  9 

I     |                              i     .9  0 

Small  Nuts  i  j  t..  ij,                                                  ..6  0 

fj  ii 
Pea  .50 
S                             .  . 

2  0 

Low  Main  (or  Tupton)  Coal: 

1  7  6 

„    Nul  7 

Bards  Steam  (  -  0 

Bakei  ..  6  1 

...  3  6 

The  Clay  Cross  Company's  Collieries.  Clay  Cross, 
near  Chesterfield. 

at  g.it 

'    m  Coal ....  In     . 

In     0 
I 
Besl  Nut  ,.  .  go 

1  7    9 

Best  ( 


NOTTINGHAMSHIRE. 
The  Dlgby  Colliery  Co.,  Ltd  .  ai  igham, 

Dlgby  Coal  : 

Oedllng  Oo 

IS    o 

l 

- 


CHEMICALS     AND 
OILS. 

CHEMICALS. 

Messrs.   S.   W.    Royse  and    Co.,    Albert   Squar 

Manchester,  quote : 

£     s.   d. 

Acids:  Oxalic "    0    ajpexfj 

Picric  <  i  o    ii  11 

Tartaric  .  ...at  Manchesli  i  0    0 


• 

Acetate  ofLime:  Brown  at  Manchester  net     -  5 

Gn                .,                11  o 

Alumina. :  Alum,  Lump,  loo*                         5  5 

in  cacks                     5  7 

..     Ground,  in  •  age                      5  15 

Sulphate  of  Alumina.  11  110 

Ammonia  :  <                                                     "  " 

Muriate  Grey    f.o.h.  Liverpool  24  0 

mmoniao.Lump                       I..   12  0 

..        2ll. Is. 

f.o.b  I 

Arsenic  :  Best  White  Powdered  net   12     0 

Bleaching  Powder,  3S  18 

Borax  :  Bril  L2    o 


Coal  Tar  Products : 
i0  .n 
90 

■     .  i 
39  in  I 
1    |Did    ''".    ■• 
Ci    di    B2J      nt  60  F. 
Lo  b.     . 
i  i  nary  good  liquid 

Naphtha.  Crude, '-2D       at  120 
I 
• 
190°< 
Rectified 

Bi 

100   l  f.o.b.    ,, 

I  ...     f.n  s.  Ma 

Copperas  :  Gn  en,  in  bull 

i 


d. 

0  per  toi 
0 
U 
6 
0 
0 

:  peril 
ii  per  to 
«i 
0 
0 
0 
6 


0 

0 

8    per  gal 

0 

0 

'.'4       „ 

.1 

0 

. 

u 

0 

7J      .. 

0 

0 

'i   |.      i-al 

0 

•1 

2 

II 

1) 

>t      ■■ 

0 

0 

3 

0 

0 

" 

11 

0 

'• 

0 

0 

10}        „ 

in    " 

0  12  e 

1  19     0 


Copper     -    i  i  ai-  0    0 

minimi,  0     0     *     per   Ik. 

Lead  -       i  White.  1 

I  I  15  0 

.,  :'     ii  ii 

Brown al  Man.  bi   U  i  Hi   10  0 

■.    ii  ii 

16  10  0 

P,       ei  Hi     0  0 

I 

10  ii 

II    15  0 

Naphtha  i  Wood  '>    2  10  i 

,,  0     2     7 

Potash 

II  !-      0 

20   In 

per  lb 

1  0 

I  •     u     (i 
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Soda:    Ash,  Caustic,  18  ",,,  Ordinary  ...  ,, 

,,  ,,         ,,         Refined , 

,,     Carbonated.  Is     ,, 

„  ,,         58  %     (Ammonia 

Alkali)  net 

,,     Bleachers'     Refined     Caustic 

50/52  % net 

Caustic,  White,  77  " ,, 

„       70  % ,, 

„       60  % „ 

,,        Cream,  60  ", ., 

Crystals,  in  bags   

,,  barrels   

Acetate  c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England. . . 

Chlorate  net 

Nitrate. ..ex  quay  Liverpool 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140:  Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered     

RoU    

Flowers 

Zinc:  Sulphate   


s.  d. 

5  0    per  ton. 

5  0 

10  0 


10  0 
10  0 
12     6 


per  lb . 
per  lb. 


0  0 

7  6 

10  0 

15  0 

0  2J 

0  3^s 

0  0  per  ton. 

5  0 

0  3|  per  lb. 

10  0  per  ton. 

12  6 

15  0 

15  O 

15  0 

10  0 

15  0 


MINERALS. 


Barytes : 


£  s. 
3  10 
2  15 


d. 

0  per  ton. 

0 


Lump  Carbonate,    90/92  , 

Sulphate,  No.  1,  White 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  alEO 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis   50%    c.i.f.  British 

Ports 3     7     6 

Manganese  :  Lump  e  i.f.  Liverpool  10|d.     per  metallic  unit. 

Ochre:  French  JC  f.o.b.  Rouen,  net     2     5    0  per    ton. 

,,     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 


OILS,  etc. 

Aniline  Oil net 

Salt „ 

Castor    Oil:    French,   1st  pressure.    E.o.b. 

Marseilles  less  1J'\, 

English,  1st  pressure,  f.o.r. 

HuU,  less  2j' 

Cocoa  Nut  Oil:     Ceylon,    ex    store  Man- 

Chester net 

Cochin,  ex  store  Man- 
chester   net 

Cotton    Seed  Oil  :    Refilled  at  Hull,  less 

2J%  naked   

Edible... at  Hull,  less 
2J%  naked 
Glycerine:  Crude,  80^     .  net 

Linseed  Oil:    Haw       at  Hull,   less  2J% 

naked 

Boiled at  Hull  less  23 

naked  

Starch:   American  Pearl... at    Manchester, 

net 

Dextrine ,,  ,, 

Farina ,,  ,, 

Shellac:    Fair  TN  orange at 

Turpentine  :  American at  Liverpool 

Russian    at  Huil...net 


£  s. 
0  0 
0  0 

d. 

per  lb. 

20  0 

0 

per  ton 

21  15 

0 

., 

31  10 

0 

,. 

33  0 

0 

11  17 

6 

15  7 
31  0 

6 

0 

tt 

13  1U 

0 

„ 

14  10 

0 

,, 

9  0 

1^  0 

15  15 

I85j 

38  10 
18  10 

0 
0 
0 

0  1 
0 

^lt  ton. 

TIMBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 


COLONIAL  WOODS. 


Timber. 

£ 
Quebec  Square  White  Pine...  per  cub.  ft.  0 
Quebec  Waney  Board  Pine...  ,,  0 

St.  John  Pine,  18  in.  average 

Lower  Ports  Pine 

Quebec  Red  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 

Ash     

Elm    

Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars     

Deals. 

1st  quality  Quebec  Pine  per 

2nd    do.  do.  

3rd     do.  do  

St.  John,  N.B.,  etc.,  Spruce 
Lower  Ports  Spruce 

Spruce  Boards 


d.       £  s.  d. 

9  to  0  3  0 

8  0  3  9 
3  0  3  3 
3  0  18 
6        0  1  10 

9  0  3  3 
6        0  2  6 

0  2  3 

0  3  6 

0  2  6 
0 
0 

0 
0 


2     0 

0  11 

1  0 


22  10 

17     0 

11   10 

6  10 

6     0 


0  to 32  10.-0 
0  22  0  0 
0  13  0  0 
0  6  15;  0 
0        6  10  "0 


5  10    0        6    0    0 


UNITED   STATES,  etc.,   WOODS. 

Pitch  Pine. 

£     s.    d  £ 

Hewn                per  cub.  ft.  0     1     3  to  0 

Sawn  ....'.'  „           0    0  10  0 

Planks,  Stowage 0    0  10  0 

Boards,  Prime  per  std.    12  10    0  16 

Oak  Timber  percub.ft.  0    16  0 

Oak. Planks   0    16  0 

East  India  Teak per  load  12    0    0  15 

Greenheart ..          6  15    C  7 


EUROPEAN  WOODS. 
Timber. 

£  s.  d.  £    s.   d. 

RigaRedwood   percub.ft.  0  1  9  to  0    2     3 

Dantzic    and     Memel     Fir, 

Crown     0  2  1  0     2     6 

Dantzic    and     Memel    Fir, 

Middling    ,,  0  1  'J  0     1   10 

Stettin   „  0  19  0     1  11 

Swedish „  0  12  0     14 

Riga  Whitewood    ,,  0  13  0     16 

Norway  Mining  Timber „  0  0  9  0    0  10 

Dantzic    and     Stettin,    etc., 

Oak .-  0  2  6  0     3     0 

Norway  Spars „  0  12  0    19 

Deals. 

Red   Archangel   and  Onega, 

1st  quality per  std.    19  0  0  20    0    0 

Red  Archangel   and    Onega, 

2nd  quality    ,.  16  0  0  17  10     0 

Red  Archangel   and    Onega, 

3rd  quality 12  10  0  15     0     0 

St.  Petersburg,  1st  quality...          ,.  16  0  0  17  10    0 

Do.            2nd       ,,     14  0  0  15     0     0 

Gene    ..  14  0  0  17  10     0 

Wvburg „  12  10  0  14     0     0 

Uleaborg    12  10  0  14  10    0 

Gothenburg  14  0  0  17  10     0 
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SELECTED     PATENTS. 


Messrs.  Page  and  Rowlingson,   Engineering    Patent    Agents.    28,    New 
Bridge  Street,  London,  E.C.,  an 


NEW     PATENTS     APPLIED     FOR. 

When  Patents  hive  been   communicated  the  names  ol  the  communi- 
cators are  printed  in  Ita 
27.645.     A.  II.  R.  Pope.  Bristol. 

27,669.     W.   H.   Chipperlield.   London. 

27.728.  A.J.  Boult,  London.     I). 

US.A.) 

27.729.  A.  J.  Boult,  London.  <  ments  in 

27.731.     R.   F.  Carey,    London.     D 

27,734.     II.  Soar,  London. 

,  London.     Dec.  lath,     In., 
27.769.     R.   A     Griffiths  and    H.   Mills.   Birmingham. 

London. 

lor  use 

27,81  i.     W.  F.  Probert.  Bristol.     Dec.  loth.— Improvements 

27.847.     L.   Karzenstein,    London.     I'ei .    20th 
hincry. 

27.875.  AHtiebolaget  Separator,  London. 

27.876.  AKtiebolagct  Separator,  London.    Dc 

27.877.  The   iiydrolcum   Motor  Company.  Ltd..  and 
'     I'.  kdger,  London.      1'e      :  th.     Imp 

27.878.  The   Hydroleum  Motor  Company,  Ltd..  and 
J.  Badger,    London. 

W.   O.    Duntley,   London. 


27.777 

R 

I-.. 

Athir 

, 


V.L,  I>.,vis.    London. 
27,92  i       I  .  s<  ully,  Watcrford. 

C.  W.  S.  Turner,  London. 

II 


l\.«lv.    Norfolk, 

27,945.  N.  W.  Abbey,  Bradford. 

-"  '"''  M         Urn    ler  end  C.  Rlccl.  London. 

•  G      M  ><  bit  i.    :  ..i, .Ion. 

29,005.  A.   II.  Krut,  London. 

28,030  U      l'„    .r,l„,„rr.,nilK.  Ilrlil,  l.iindnn. 

28.0".  i      MUli 


F.  Sacchl.  London, 
uids. 


Dec.  zaod.— Improvements  in 


28.106.     A.  J.    Boult,  London.     Dec    und.— Improvements 

.ii./:  .nut  Sehmer 

28.174.    W.     J.     Pickering.    Birmingham.      Dec,    land.— 

28.185.     V 
greasing  drivinj 


jr.    Germany.      Dec.   13rd.— A   device   lor 


R.    ParK.    London. 


RECENT     SPECIFICATIONS. 


STEAM  GENERATORS. 

J.   HodrKinson.  Manchester.    I  i 

of   the    ■ 

plate  wl 
and  mea 


BI.U  Hhralh. 


METALS   AND   ALLOYS. 

Marqul*        \ll,rt      da      Dion      and      (•rnrprs       Boulon. 
Puteau 

i 
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GOVERNORS. 

The  British  Thomson  =  Houston  Company,  Ltd.,  and 
F.  Samuelson,  London.  Jan.  30th.  1904. — The  invention  relates 
to  emergency  governing  devices  for  steam  turbines,  electrical  or  other 
machines  of  the  type  in  which  a  centrifugally  operating  governing 
device  is  employed  to  effect  the  release  ot"  an  automatically  acting 
valve,  or  Other  controlling  device,  so  that  the  power  supplied  to  the 
machine  or  current  delivered  from  the  machine  in  the  case  oi  an 
electric  generator  is    automatically  cut  oh  when  the  speed  becomes 


The  device  consists  ot  an  unequally  distributed  mass 
arranged  about  a  revolving  shaft,  the  outer  surface  of  this  mass  being 
yieldingly  maintained  concentric  with  the  shaft  at  normal  speeds  of 
rotation  by  means  of  a  spring,  but  adapted  to  assume  an  eccentric 
position  and  thereby  to  operate  a  controlling  device.  This  eccentric 
movement  is  utilised  through  a  pivotted  member  and  suitable  link 
mechanism  to  operate  the  releasing  gear  of  an  automatic  valve 
operating  device  or  other  apparatus  controlling  the  supply  of  power  to 
or  from  the  machine,  when  the  speed  exceeds  the  normal. 

OIL    ENGINES. 

J.    E.    Thornycroft    and    T.   Thornycroft,   ChiswicK. 

NoV.  30th.  1903.— According  to  this  invention,  in  oroer  to  increase  the 
efficiency  and  improve  the  working  of  oil  engines,  and  also  to  obviate 
to  some  extent  the  great  waste  of  heat  that  usually  takes  place  therein 
by  reason  ot  the  necessity  of  water  jacketing  the  combustion 
chambers  and  engine  cylinders,  the  oil  used  to  form,  in  conjunction 
With  the  air.  a  combustible  mixture,  is  forced  into  the  combustion 
chamber  of  the  engine  by  means  of  high  pressure  steam  which,  when 
the  combustible  mixture  of  air  and  oil  is  exploded,  will,  by  the 
absorption  of  some  of  the  excess  heat  of  combustion,  be  further 
increased  in  pressure,  and  by  admixture  with  the  products  -it 
combustion  and- hot  gases  will  form  a  more  effective  motive  fluid 
for  working  the  engine  than  products  of  combustion  and  hot  gases 
alone  as  heretofore.  The  invention  consists  in  an  oil  engine,  wherein 
the  oil  used  to  form  in  conjunction  with  air  a  combustible  mixture  is 
forced  into  the  combustion  chamber  of  the  engine  by  means  of  high 


pressure  steam  from  a  steam  generator  or  by  heat  from  the  hot 
exhaust  gases  of  the  engine;  the  supply  of  oi!  and  steam  to  the 
combustion  chamber  being  controlled  by  a  valve  device  comprising  a 
calve  casing  connected  to  an  oil  pump  and  to  a  steam  generator,  and 


.<-,.,. 


a  valve  arranged  to  control  the  passage  of  the  oil  and  steam  from  the 
valve  device  to  the  combustion  chamber,  the  arrangement  being  such 
tli3t  when  the  valve  opens,  oil  supplied  by  the  pump  will  be  blown  or 
sprayed  into  the  combustion  chamber  by  the  steam. 


CALENDARS  AND    DIARIES. 


The  British  Steam  Specialities,  Ltd.,  of  Fleet  Street, 
Leicester',  and  73,  Farringdon  Road,  London,  forward  a 
neatly  bound  pocket  diary  for  1905.  A  quantity  of  postal 
and  other  information,  tables  for  the  use  of  engineers, 
price  lists  of  steam  traps,  valves,  "  Royal  Gem  "  boilers, 
wrought-iron  tubes  and  fittings  and  ventilating  grates, 
etc.,  have  been  included. 

We  have  received  from  Messrs.  YV.  T.  Glover  and  Co., 
Ltd.,  of  Trafford  Park,  Manchester,  their  third  annual 
tear-off  sheet  almanack.  This  is  mainly  composed  of 
extracts  from  the  Proceedings  of  the  Institution  of  Elec- 
trical Engineers,  and  the  Incorporated  Municipal 
Electrical  Association.  Photographs  of  a  number  of 
prominent  central  station  engineers  have  also  been  in- 
cluded, together  with  views  of  main  laying,  etc.,  and 
original  contributions.  All  these  are  carefully  interspersed, 
so  that  users  can  turn  to  Messrs.  Glover's  calendar 
with  the  certainty  that  every  day  there  will  be  something 
new. 

Messrs.  Gordon  and  Gotch,  Publishers'  Agents  and 
Export  Merchants,  send  us  a  substantial  folding  blotting 
pad  bound  in  dark  crimson  gilt.  This  is  particularly 
useful  to  engineers,  as  on  one  side  there  is  a  neat  envelope 
and  pad  with  squared  paper,  while  bound  to  the  right- 
hand  side  with  a  silken  cord  is  an  "  Every  hour 
for  1905. 

Messrs.  Kramos,  Ltd.,  of  Bath,  forward  their  showcard 
for  1905.  This  firm  is  making  a  speciality  of  electric 
drills  for  high  speed  tool  steel,  electric  lifting  blocks, 
special  motor  combinations  and  "  Kramos  '  patent 
resistance  pieces,  We  have  .1I-11  received  li>t  X''.  2  of  the 
firm's  High-speed  Electric  Drilling  Machines. 
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Messrs    Shand,  Mason  ai  Ground 

Street,   1  wall  sheet   calendar, 

which  als.,  show-  .1   number  of  llieir   lire-extinguishing 

appliai 

Walter  Judd,  Ltd.,  Advertis  Queen 

.1    neat    blue    leather 

calendar,  the  dates  for  each  month  I  111  red 

d.     I  he  sheet  1  alendar  has 

:    issued  by  Ihi 

Messrs.  Robert  A    1  Co.,  Ltd  1 

1    1 
we  havi  wledge  the  receipt  of  a  wall   sheet 

i alendai  ..  Fleet 

Lane,  Old  Bailey,  E.C. 

i  ivei  pool  and  London,  have 
issued  a  novel  calendar,  the  groundwork  ol  which  is  a 
facsimile  of  then  "  Dey"  Time  Register.  It  is  ol  the  type 
known  as  perpetual,  and  as  it  is  mounted  on  tin,  should 
serve  to  indicate  the  time  of  " Dej  'foi  man)  \ 

I  Id.,  of   llunslet,  Leeds. 
I  a  well-mounted  wall  calendai  in  green  and 
gilt  with  tch  month  from  January  1905 

to  Decembei    1908  inclusive.     The  identally 

1 
ami     all      1.) 
ti  ui  tut  al  wi  irk.  etc. 
\011velie  di      i  Dei  auville 

1 ;,   Boulevard    Malesherbes,  Paris,  forward  a 
dar,  printed  in  brighl    colours,  and 
illustrative  of  their  rail  and  m  alittes. 

Partridge  and  Cooper,  Ltd.,  forward  a  selection 

ol    their    excellent    Desk    I)  tlendars. 

fhesc  are  fully  up  to  the  standard  of  the  linn. 


NEW     PUBLICATIONS. 

THE  ELECTRIC  FURNACE. 

\    1     de  Mouilpied, 
M.Si  .   Ph.D      Ed  vard  A  d   net. 

with   the  electric    furnace 
fruitful  ■  e  ol    regret   to   many 

that    Ihi 

ncc    he    began    hi-   « 

subject.  various     industries 

led      with      the      electric      furnace      ha 

able    rapidity.      The    lust   chapter 

aJmirably    produced    volume     describes     the 

different  itilised  in  these  researches, 

and  tin  and  the 

iptci  II. 
illowing 
ments  in 
romiuin,  manf 
, 
titanium  ' 

1  ter,  which  was  specially  written 

••ELECTRICITY    IN   THE   SERVICE   OF   MAN. 

1         K      Mullineux 
■     which 


from  the  German,  this  volume  can  scarcely  be  n 

ind  edition,  there  being  every  evidence  that  it 
has  been  entirely  re  arranged  and  rewritten.  The  scope 
of  Dr.  Walmsley's  work  i-  very  extensive  and  we  know- 
no   book  calculated   to   give   the   young   Student   a   more 

ii  nsive  account  of  the  rapid  growl 
science  than  the  volume  now  before  us.     The  wi  it 
with  this  subject  under  the  following  heads  :  principles 
of    magnetism  ;    eleel  nrrent  ; 

elemental  v   law-   ol    simple   continuous    currents;    the 
1     '      the  thermal  effects  of  the 
current  the  current 

magnet  lents    in   continuous   current 

Circuits  ;  the  electric  telegraph  :  magnetic  electric  induc- 
tion ;  the  telephone  ;  dynamical  or  magnetic  production 
1  'I'  the  electric  current  ;  alternate  current-  and  alternators  : 
electric  transn  r;  electric  motors  ;  alternate 

current    measurements  ;     the    electric    discharge  ;     the 
technology  of  electricity  ;  continuous  current  generators; 
alternators;  batteries  ol   generators;  continuous  current 
imo  and   motor   testing  :  alternate   current 
■  id  irical  measurements.    The  work  is  1 1 

illustrated  and  contain-  a  number  of  folding,  detailed 
drawn 


NEW     CATALOGUES. 


The  Pulsometer  Engineering  Company.  Ltd.,    ■    ward  an 
illustrated  pamphlet  S  itener. 

Messrs.  Mather  and  Piatt,  Ltd..  have  jusl  issui  d  a  second 
editii  catalogue 

We      have      received     from     the     Lodge     and     Shipley 

Machine  Tool  Company,  leaflets  describing  and  1II11-- 

1  atent  head  lathe. 

The    Mirrlees    Watson    Company,    Ltd 
forward  an  attractive  am!   artistic   pamphlet   dealing 
with   the   sir  :    for    the 

Mai:  lilway.       line   plant    deals    with    the 

cxhau  1  M  engines 

'     1  h.p.  each,  and  ndenscr, 

with   twin 

drive-  1         lie    plant     is 

«  ith  a  norma  1  ■  lb.  of 

cxhau  graphic 

illustrations  and  diagrams  are  included. 


MEETINGS   /.'A'    liil     EXSUIXG    WEEK. 

■ 

1 

■ 
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Wiimlt? 


Leaflet  P.M.  51. 


LI 

CONTROLLERS 

ELECTRICALLY 
OPERATED. 

Suitable   for   High-Class,   High-Speed 
Passenger  Lifts. 

ALL   VOLTAGES   AND    POWERS 

Sturtevant  Engineering  Co.,  Ltd., 

147,  Queen  Victoria  Street.  LONDON,  E.C. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE  (C02). 

0      0 

AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


Over  2,600   Machines 
Built  and   Sold. 

0       0 

Results    Guaranteed. 

0       0 

Prompt  Deliveries. 

0       0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW. 

1904. 


H.  J.  WEST  <S  CO.,  Ltd., 


CABLES:    "SAXOSUS." 
TELEGRAMS:    "COPPERWORM. 
PHONE  :   879   HOP. 


114—118,     SOUTHWARK     BRIDGE     ROAD, 
LONDON,     S.E 


Contractors  to  H.M.  Government.   War  Department,  and  India  Office. 
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Gas  Engines 
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teiifWiii^tTf 


Engines 


THE 

DIESEL 
OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


J2T 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION 


Speciality  :— 

High  Vacuum. 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 
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tWOT^  WllMTif 


Destructors 


ii 


MELDRUM    DESTRUCTORS 

ARE    PRODUCING    ELECTRICITY 


-^ 


AT 
Ayr 

Bangor 
Burnley 
Canterbury 
Christchurch,  N.Z. 
Cleckheaton 
Colne 
Dartford 
Darwen 
Elland 


I, 

c 


OVER 

70 

INSTALLATIONS 

AT    HOME    AND 

ABROAD. 


Fleetwood 
Garston 
Grays 
Holyhead 
Ipswich 
Johannesburg 
Kettering 
Lancaster 
Llandudno 
Mcxborough 
Nelson 
Preston 
Shipley 
St.  Helens 
Woolwich 
Wrexham 
etc.,  etc. 


HIGHEST 
EFFICIENCY 
ANDI 
DURABILITY. 


* 


WRITE     FOR     FULL    PARTICULARS    TO 


MELDRUM   BROS.,  LTD., 

TIMPERLEY,    MANCHESTER. 
And    66,    Victoria    Street,   WESTMINSTER. 

•q^  — — -z^. "^ 


I 
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@Ei.nB7lIKILT]f      Destructors,  &c. 


"Horsfall"  Destructors. 


LOW  WORKING   COSTS. 

NO  NUISANCE. 

CHEAP  STEAM. 

a       0 

Forced  Draught. 

For  Boilers  and  Furnaces. 


CLINKER  CRUSHING  &  SCREENING  MACHINERY. 
MORTAR  MILLS.    CLINKER  RRICK  PLANTS. 


Horsfall   Destructor  Co.,  Limited,  Armley,  LEEDS. 


Telegrams:    "Destructor.  Leeds 


Codes:     Lieber's  Standard  and  A. B.C.  (5th  Edition). 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.     .    . 


London  Office 


London  Representative  : 

Paul  J.  Mallmann,  M.A., 

Civil  Engineer. 

Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 

speciality  :    POETTER'S    GAS    PRODUCING    PLANT. 

IRON  AND  STEEL  WORK  OF    ALL   KINDS 


116,  Victoria  Street, 
Westminster,   $.W. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


GIRDERS,   COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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Up-to-date 
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One  >>(  "tir  Client*  says: — 

"  We  have  secured  twenty-five  per  cent,  better  results  from  our  advertising 
throuRh  the  use  of  the  CARD  FOLLOW-UP  SYSTEM  than  we  did  with- 
out  it." 

I  \ir\    business  man   should  acquaint  himself    with  BLSI.\l:i>S 
would   be  pleased  to  Mi^est   a  .system   adapted  totheneeds  of 

RocKwell=Wabash  Co.,  Ltd. 
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^©AinffllY    Business  Systems 


EFFECT 


Story. 


DATE 

9UOTATIOHS 

Or.DER 
NO. 

DATE 

GOODS  ORDERED 

£ 

- 

d. 

1    If-  It!                               1       f .    0 

e>3/« 

f/i 

1     fa  /if     Alr.Crr. 

{ 

0 

3     .    fcto 

ffl 

' 

6 

\     ..     n 

:•' 

1  „    is 

If 

0 

J'jrm  Jo  attt  6£.  trf  ^ 

w 

19 

1? 

#.fc.     1    0,^       /     AA». 

1 

10 

- 

I   7fr  ;«•«  CUAl  3u/    to.  /«  b 

1       To    20tW   Jt£fvb.     5aiJ^. 

to 

'1 

b 

rp/fl 

Wm     (f<>  XL*    *EL, .  U&     HcU 

f 

,r 

0 

»/7 

J^JT,,    1  <uAjl     1  -boo*, 

z 

0 

0 

7 

r 

1 

I 

J — 1 

Another  Client  says  :— 

"  It  doesn't  make  any  difference  what  you  are  trying  to  sell,  you  cannot 
get  the  full  benefit  of  your  efforts  without  a  CARD  FOLLOW-UP 
SYSTEM. 

SYSTEMS.       Particulars    sent   on    request,    or,    if    desired,    we 
the  particular  business  you  are  interested  in. 

Head  Office:    69,  MILTON  STREET,  LONDON,  EC. 

Branch  Offices:    50,  DEANSGATE  ARCADE.   DEANSGATE.  MANCHESTER. 
164.  BUCHANAN  STREET.  GLASGOW,  N.B. 
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|(\^il^^SSrif  Pumps,  Turbines,  &c. 


S.  HOWES  Co 

nufacturcrs    of 

LITTLE  GIANT    TURBINES 

Pelton      Wheels,      Water       Motors       and 
Water  Wheels. 
Centrifugal  and    Steam    Pumps. 
"  EureKa  "   Exhausters.    Blowers.    Fans,   and 

Heaters. 
Portable   and    Stationary    Forges. 
Hand    and    Power    Drills. 

Grain    Scales    and   Weighing    Machines. 
Grinding        Mills.        Disintegrators        and 
Crushers. 

160  Pa«e  Turbine  Catalogue  sent  free  upon  application. 
Had  Of/ices  J/irf  Showroomi 

64,  MARK  LANE,  LONDON,  England. 

Govrrnmrnt    Contra.  I..rs. 
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J IT "S^C" 1  m  ^^ 

VUllKILT  ]f     Pumps,  Condensers,  &c. 


The  Best  Industrial  Pump  in  the  World 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,   NORTHUMBERLAND    AVENUE.    LONDON,    W.C. 


A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,   Northumberland   Avenue,    LONDON,   W.C. 
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Miscellaneous 


JOHN    Z.     THOM. 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  Ijd. 
from    an    Artesian    Well    on    your    own    premises  ? 

Let  me  know  the  amount  of  water  you  require 
and    I    shall    be    pleased    to    quote. 


F»ATRICROFT. 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some- 
limes  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leaKages  are 
going  on   all   the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de- 
velops itself  in  the  mind  of  the  principal, 
and  some  of  us   Know   what   that   means. 


In  Mil  h  cases  we  are  able  to  step  in  and  after  a  brief  confidential  cons  ultation 
can  recommend  just  the  systems  which  arc  dictated  by  our  experience  as 
necessary.       Not   only   this,  but    we  start    the   new    methods    and   see  them    through. 

If    )uu    arc    reorganizing    we    can    save   you    much    time    and    trouble.     You   are 

in\it<-il     lo    «nlc-    in     the   first    instance    to 


"BUSINESS    ENGINEER."    Box    83.    "Pages    Weehl>. 

Clun     House,    Surrey    Street.    Strand,    London,    W.C. 
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PfeSES .  WllKILTll  Miscellaneous 


F.  A.  KEEP,  JUXON  &  Co 


TANKS 

FOR 

ALL    and     EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


OF    EVERY    DESCRIPTION. 


Forward  Works. 

BARN     STREET, 

BIRMINGHAM. 

National  Telephone :  8779. 

„., .       '  Structures,  lUrmingham.  " 


THE  BR 


►-^*#i; 

~^"^  '] 

t"tliilU-i(3 

BT 

•    •>-! 

■U 

AUTOMATIC 

m 

■9 

RELIABLE 

jJ5 

•^*S   ' 

~  •• 

<tfi, 

OVER  1000  PLANTS 
TREATING-  MILLIONS  OF; 

SOLE     yVANOFACTUfisRS    


LESSEN  & 


J.  P.  Hall  &  Sons, 

Ltd.. 
ENGINEERS 

PETERBOROUGH. 


,..  ENGINEERS 
52, QUEEN    VICTORIA  ST,  LONDON, 
%r^  »  .^r?  E'.C. 


We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 

ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steam.. 
Ttjis  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 

Apply  for  Particulars. 
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mWLTYl    Electrical  Apparatus 

— ■ — it ■ — '- 


TELEGRAMS  : 

'CROMPTON,     CHELMSFORD. 


TELEPHONE : 

CHELMSFORD  No.  2. 


r 


ONE    OF    THIRTY    ELECTRIC    LOCOMOTIVES 

SUPPLIED    BY    CROMPTON    &    COMPANY,    LIMITED, 

TO   THE    CITY    &   SOUTH    LONDON    RAILWAY. 


MANUFACTURERS    OF 

TRACTION    GENERATORS    AND    MOTORS 

FOR    RAILWAY    AND   TRAMWAY   SERVICES. 


LONDON    OFFICE  : 
SALISBURY    HOUSE.    LONDON    WALL,     E.C. 
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JLT)f  Electrical   Apparatus 


Turbine 

Pumps 


♦♦♦ 


♦♦♦ 


FOR    HIGH    LIFTS, 

and  any  Capacity.  TTT 

Unprecedented  efficiency  up 

to  80  per  cent.  ±.+^. 


HI    MATHER  6  PLATT,  Ltd., 

♦♦♦ 

UU+~+*~*+  SALF0RD  ,RON  W0RKS' 

atttttttttttU  MANCHESTER. 


EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same   Price    as   Chromic   Acid,   yet   Four  Times  the   Strength. 

Chromic    Acid    polarises   in    2    hours,    EXCITINE   polarises   in  8    hours,  under  same 
conditions,    vide    scientific   and  public    tests. 


ORDINARY    BICROMITE    PASTE. 

Current      (   -500 


EXCITINE    BATTERY   PASTE. 
I    10.30        I  '500 

\       |  30        Current      \    460 

lme   "I      430        ...  Amperes   1   300 

I      6  0  I  200 


Suitable  for  Light    Motors,    Fans,    Induction    Coils,    X-Kav    Apparatus.    Medical  Coils,  Electro-Plating,  &c, 
and  also  for  small  Lighting  Batteries  requiring  an  efficient  and  constant  excitant  life. 

Country    Factors    and    the    Trade    please    ask    for    Wholesale    Prices. 

SUPPLIED   IN    BULK.  SEND   FOR  SAMPLE   BOTTLE. 

4  oz.  Bottles  8d.;   8  oz.  1/2;   16  oz.  1/9.      POST    FREE. 
1  lb.   of  EXCITINE  added  to   Water   makes  1  gal.   of  ELECTROLYTE. 

The    PREMIER    ELECTROLYTE    Co., 

26,    SPITAL   SQUARE,    LONDON,    E. 

Ill    I    II ■  ■[■■■IIIIIMIIIIIIIWWIMIIIMIIMM^^M— ^—HirnTlTl '* 
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The  "Referee"  Card  Index  System 


s 


"v. 


For  Cost    Keeping. 

For   following    up    Inquiries. 
For   Accounting. 

For   all    Indexing. 


By  using  the  Card  Index  you  will, 
in  a  moment,  find  information 
that  by  ordinary  methods  might 
require    hours  of    laborious    searching. 


Expert  Assistants  sent  out  to 
explain  the  worhing  of  this  and 
other     Labour    Saving    Systems. 


11, c    Cabinets     are    of    English    manu- 
facture   throughout,  made  e 
fumed  and    wax    polished,  and    finished    in  Ihe 
best    possible    manner. 

Tin.-    Cards    .in-    accurately   cut    by 
machinery  ;  ruled  and  printed  to  any  design. 


Partridge  &  Cooper,  Ltd., 


London,    B.C. 


Titan  Document  Binder. 

Engineers,     Shipbuilders,     Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works    &C. 


(SX) 


I  : 

A     SAMPLE      StNT     FREE     ON     REQUEST. 


THE   TITAN   BINDER    COMPANY 

.u.  Queen  Victoria  Street   LONDON,   I    >. 


OUR  SPECIALITIES: 

Perforating  Presses 
Embossing         „ 
Company  Seals 
Steel  Dies  &  Punches 
Wrot-iron  Brands 
Patent  Stencil  Drums 

&  Stencil  Plates 
ENCINEER.S 

INSTRUCTION 
and  N/\ME  PLATES. 


THE      RUBBER     STAMP     COMPANY 
4.    Broad    St.    Corner,    BIRMINGHAM. 
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SHANNON  SYSTEMS 


Dealing  with  Correspondence. 

FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on  the  Shannon  Letter  Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 
in  alphabetical  and  chrono- 
logical  order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Oreat  saving  of  time, 
worry,  and  hard  cash. 


Shannon  Letter  Filing  Cabinet. 


The  Shannon  Letter  Copier. 


Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 

Thc  Shannon  Ltd., 

Head  Offices  and  Showrooms  : 

Ropemaher  St.,  LONDON,    E.C. 

F.   W.   SCHAFER,   Managing   Director. 


9.*44.*#*4***4*****4*****4**&**&***&****4***4**£*********444***44*&*4**&**4X 


The  Necessity  of  System 

IS 

A  Question  of  J^  s.  d. 


HAVE  YOU  A  FILING   SYSTEM     J 


And 


The 


DOES    IT   SAVE   YOU  MONEY? 

Lyle    Dossier    Filing 
Systems   Will. 


THE    LYLE    COMPANY,    LTD. 

Harrison    Street,   Gray's   Inn    Road, 

LONDON,  W.C. 


**¥+**¥*¥***¥*¥¥**¥***¥******¥**********¥****¥**¥*¥*****¥*****¥*********** 
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Time  Recorders. 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 

Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which     Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines  on  THE    ONE    MACHINE   the  good 

points   oi    all    other    Automatic    Time    Recorders  on  the   market. 

They    are    of    British    Manufacture    Throughout. 

They  are   absolutely  the   best  Time   Recorders  in  the   World. 
They  are   the   cheapest  up-to-date    machine  on  the  market. 

They  are  guaranteed   perfect  in  every  detail. 
THEY     COMPEL     PUNCTUALITY. 


The  "  Dey  "  time  and  wages  sheets  combined  do  away 
with  time  boohs,  wages  booKs,  and  save  90  *'  ■■■  of  clerical 
worK.  They  are  adaptable  to  every  requirement,  no  matter 
how    complicated. 

A  firm  using   15  machines  writes:     "We  shall   be  sorry  when  we 
ichine,  as  it  was  one  of  I  d  has  had  the 

•  ther  with  the  maxin 
but  it  ha     goi  vorking  the  whole  time  (n  I  nighl  and  d 

when  it  lirs,  il  will  be  t lit.-  first  tiuic-  ii  has  been  in  tl 


Kull  |  om  the  Patentees  and  Manufacture! 

HOWARD    BROS., 

10.    St.    Georges    Crescent.    LIVERPOOL. 

i  ii  i  i  n 

London  Offices  :  100c,  Queen  Victoria  Street,  E.C. 

i  - 
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Printing 


A  SAFE  GUIDE 

TO 

ENGINEERING 
ENTERPRISE  ! 


The  Atlantic  Press  Ltd., 
Catalogue  and 
Circular  Specialists. 


THE  ATLANTIC  PRESS  LIMITED,  Weymouth  Street,  Manchester,  S.E. 


44         [SUPPLEMENT  page  xviii.  ] 


PAGE'S    WEEKLY. 


January  6,  1905 


t(^|yl  l#liMILir  if        Miscellaneous 

T.   W.    BROADBENT, 


STANDARD  MOTOR    Open.  Protected,  or  Enclosed. 


BRADBURY  &  CO. ,i™ 


Capstan 

Lathes  and 

Labour 


G — 


SavingTools    ■      .^-j 


WELLINGTON 
WORKS. 
OLDHAM 

List*   Free. 


British  Steam  Specialties,  Ltd., 

LEICESTER,    4   80,    TURNMILL   ST.,    LONDON, 

E.C. 

No.  1.     Stnndiird 
Globe  Valvo. 
|ln     lln 

No.  2.     Renewable 
Disc  Globe  Valve. 

No.  12.    Standard 
Fullway  Gato  Valve. 

: 

ALL 

TYPES.    LIBERAL  DISCOUNT. 


VALVES 


Victoria 


Electrical  Works, 


Huddersfield. 


JS 


Specialities : 


DYNAMOS, 

MOTORS, 

SWITCHBOARDS. 


The  CAPELL  Patent  Mine  Fan 

IN  USE  ON  MINES  ALL  OVER  THE  WORLD. 

The  New  Cupola  Electric  Driven  Fan 


MIL    I'L'RNACE   <iAS  CLEANING    FANS.     In  large  uie. 
IMiKlli    \M>  IORCHD   DRAUGHT  PANS. 
1  w>  10K  VENTILATION  OF  BUILDINOS. 

The   HiEhot   Economy   in    Power. 
ADVANTAGES       Sma||   SlIC   of-  FanB. 

■"•■'■■■     CAPELL    FAN    CO.. 


13.    Moseley    Street.    NE WCASTLE-ON-TYNE. 


ft 


DRUM" 


1 


POSITIVE     ACTION 

NO     VALVES. 
HIGH      EFFICIENCY. 

DRUM 
ENGINEERING  CO., 

27.  Chart—  St.. 

BRADFORD. 
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GREEN'S    ECONOMISER 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


Saves  15  to  25  per  cent,  in  Coal. 


FOR 

STEAM 

BOILERS. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue   gives 
details. 


h* 
h* 

J* 


4^ 

4> 
4<» 
IS' 
•< 
4S 
4S 
4S 
4i 
4S 
IS 
4, 
4S 
* 
4, 
4S 
« 
« 
4, 
4S 
4, 
4S 
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E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 


WORKS, 


LIVERSEDGE. 


Telegraphic  Address :  "Alma,  Liversedge. 
Nat.  Tel.:  38  Hccktnoiidwikc. 


Designers    and    Builders 

of 

High-Class    Machine 

Tools. 


6  ft.  arm   High   Speed  Radial  Drill.     Capacity,  six  3  holes  through  1  in.  plates 
per  minute.    600  revolutions  on  drill.      No  belt  feed. 
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The 


POWER  GAS  CORPORATION 

LTD., 

39.  VICTORIA  STREET,  LONDON,  S.W..  and  STOCKTON-ON-TEES. 

Producer=Gas   Specialists, 

And    MANUFACTURERS   of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING 

WITH    OR    WITHOUT    AMMONIA    RECOVERY, 

under  MOND,  DUFF  m  TALBOT  »»* 

CONTRACTORS   TO  HIS  MAJESTY'S   AND  OTHER   GOVERNMENTS. 

James  Fairley  «s  Sons, 

tool  steels 


General   Steel    Manufacturers, 
and    SPECIALISTS    in       .       . 


Invite    attention    to    their   Unrivalled    Self-hardrnlnp.   Steel. 


Fairley s SELF-HARDENING  Tool  Steel 

FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKel  .  Small  samples  free  to 
approved  bu>i-rs. 


NOTE.  JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,   and 


All  Cor, 


thovld   In  mddrttttd   lo    Iht  tltad  (Hints  . 


OLD    MINT,  SHADWELL   STREET,  BIRMINGHAM. 


Section  in  Brass.  Bronzt 


DICKS     PATENTS 


DFITA  MFTAL  k       or  Delta  Alloys. Forgmgs.Castmgs  rvVnimrrT  mc-taTc; 

-,AL-#      Stampings.  Sheets.  Wire.Tube;  EXTRUDED  METALS. 

Trie    DELTA    METAL   Co  .  Ltd    I/O   Cannon  St     Lon  do  n  .  EC 

WORKS: LOriOOn    AHD      t  MR  Miri  C  liA  M 


l'.t>I,«l.re  . 


